Google 



This is a digital copy of a book that was preserved for generations on Hbrary shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http : //books . google . com/| 



PROPIRTY OP 




Mdiigm 
JWaries^ 

,.,7 ^ m ja ^ 

AftTES SCIENTIA VERITAS 



■. '. 



Highways Green Book 



THIRD ANNUAL EDITION 
1922 



PU:BLISHED BY 

AMERICAN AUTOMOBILE ASSOCIATION 

IIOS l6th"STREET N.W. 

WASHINGTON, D.C. 



TKAHKrOKTATtOH UUUAV ' 



Transportation 
Library 

re 



Copyrighted 1922 

BY 

American Automobile Association 



TECHNICAL PRESS, WASHINGTON, D. C. 



I 



A, A. A. OFFICERS 
President 

George C. Diehl New York 

Vice-Fresidenis 

Ralph W, Smith Colorado 

P, J. Walker California 

H. J. Clark Minnesota 

Walter D. Meals Ohio 

A, L. Terstegge Kentucky 

Phkston Belvin VirBinia 

C. H. Vbkscbotlb Texas 

Treasurer 
H. A. BoNNELL New Jersey 

Secretary 

Arthur Fifoot Connecticut 

CHAIRMEN OP BOARDS: 

D. L. Morgan Esecutive 

Washington, D. C. 

H. G. Shirley Good F 

TowBon, Md. 

Thos. F. Henry Touring and Transportation 

Detroit, Mich. 

Percy E. Towne Legislative 

Chronicle Building, San Francisco, Calif. 
William Scbimpe Contest 

501 Fifth Ave., New York City. 

NATIONAL HEADQUARTERS 

1108 16th Street N. W.. Washington, D. C. 

D. L. Morgan, Executive Chairman. 

M. O. Eldridge, Director of Roads, A.A.A. Good Roads Board. 
A. G. Seiler, Manager Touring and Transportation Bureau. 
W. Carl Wyatt, Office ManaEer. 

THE AMERICAM AUTOMOBILE ASSOCIATION is the Na- 
tional organization of motor car users. It was organized 
in 1902, and has a membership of over 230,000, subdivided 
into State and local clubs, and individual members. Its 
main objects, briefly stated, are: 

TO UNITE in one body all the automobile clubs and individual 
motorists of the country. 

TO SECURE reasonable and just legislation and to aid in proper 
enforcement of automobile laws and ordinances. 

TO OBTAIN local. State, and Federal aid in the construction 
and maintenance of good roads. 

TO ENCOURAGE road travel and transportation, and to secure, 
prepare, and disseminata information relative thereto. 

TO SUPPORT sportsmanlike contests and other movements that 
will advance motoring interest. 




A. A. A. GOOD ROADS WORK 

THE serious participation of the A.A.A. in roads matters 
began with the convention conducted by the Automobile 
Club of Springfield, Mass., September 24-25, 1907. 
In July, 1908, the first A.A.A. National Roads Conven- 
tion took place in Buffalo. 

In September, 1909, the second A. A. A. National Roads Conven- 
tion was held in Cleveland, co-operated in by National Grange and 
American Road Makers. 

In September, 1910, the third convention was held in St. Louis, 
co-operated in by National Grange and American Road Makers 
Association. 

In 1912, at Atlantic City, N. J., the A.A.A. co-operated with the 
American Highway Association in the holding of the American 
Road Congress. 

Again in 1913, at Detroit, and in 1914, at Atlanta, this co-opera- 
tion with the A.A.A. was continued. 

The American Automobile Association conducted the first. 
Federal Aid Convention in Washington, D. C, January 16-17, 
1912, following which came the creation of the Joint Ccimnittee 
of the Senate and House, authorized to investigate the desirability 
and feasibility of Federal aid to the States. 

The second Federal Aid Convention called by the A.A.A. was 
held in Washington, D. C, March 6-7, 1913, and in its wake 
came a Committee on Roads in the House of Representatives. 

Federal legislation was not secured in the Congress of the winter 
of 1914-15 because the House of Representatives passed one meas- 
ure and the Senate committee reported a substitute bill. 

The first step toward a comprehensive Federal plan was enacted 
into law by the 64th Congress known as the Bankhead-Shacklef ord 
bill and approved by President Woodrow Wilson, July 11, 19 16. 
The American Automobile Association and the American Associ- 
ation of State Highway Officials led the effort for this measure, 
which carried with it an appropriation of $85,000,000, to he ex- 
pended in the succeeding five years, with $75,000,000 contributed 
by the several States. 

In the third session of the 65th Congress, the A.A.A. and other 
organizations urged a substantial appropriation to the Federal 
Aid Road Act, and in February, 1919, Congress added $200,000,000 
to be distributed and expended as before among the several States 
and requiring from them a like amount. Furthermore, $9,000,000 
was added to the previously appropriated $10,000,000 for roads in 
Federal Forest reserves. In the 67th Congress the A.A.A. worked 
for a Federal highway system to be built under Federal direction 
which resulted in a compromise providing: i. That all future 
Federal aid be confined to definite system of not over 7% of the 
highways in each State; 2. Generous and just relief to Western 
States containing large areas of Government land; 3. An appro- 
priation of $75,000,000 Federal aid for one year and $15,000,000 
for forest roads for two years; 4. Adequate provisions insuring 
maintenance of Federal aid projects. 
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Foreword 

To combine in one volume a compendium of the outstanding 
highway activities of the past year and a forecast of the 
future is the object of the Highways Green Book. 

Doubtless the most noteworthy highway achievement of 1921 
was the passage of the Federal Highway Act which for the first 
time confines Federal aid road funds to a definite system of inter- 
state and inter -county roads comprising not over seven per cent 
of the total mileage in each State and which at the same time pro- 
vides at the suggestion of President Harding, a plan by which 
these roads are to be adequately maintained. Thus the most im- 
portant milestone in our highway history has been passed. 

Unusual progress was made last year in the matter of highway 
research and highway engineering and transport education. For- 
ward legislation in a number of States looking to more efficient 
administration of highway affairs, a larger measure of centralized 
control and greater revenues from bond issues and taxation has 
been adopted. These subjects and many others of interest to 
students of current highway legislation, economics, taxation, 
progress, construction, maintenance and transportation are ably 
treated in the pages of this hook by the best known highway 
authorities in the country. 

The Chairman of the A. A. A. Good Roads Board twlieves that 
this book is a veritable storehouse of information on nearly every 
important phase of the subject of highway development and that 
it will, therefore, appeal to public speakers, legislators, college and 
high school students, newspaper and magazine writers, automobile 
and commercial clubs, good roads associations, manufacturers of 
road building machinery and materials, contractors, public spirited 
citizens and above all motorists. 

The Good Roads Board of the A. A. A. gratefully acknowledges 
its indebtedness to all those who have in a broadminded spirit of 
cooperation contributed their time and effort to make the 1922 
edition of the Highways Green Book a success. 

A. A. A. GOOD ROADS BOARD. 

M. O. Eldridge, H. G. Shirley, 

Secretary. Chairman. 
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Information Relating to Road Improvements Under 
Federal, State and Local Control 




HON CHARLES E. TOWNSEND 

I into lazv r.'cetillii of the so-called "Federal Highway Aid Bill," 
carrying an appropriation of $75,000000, and special appropriations for forest 
roads and trails, marks a signal victory for Senator Charles E. Townsend, Choir- 
man of the Senate Committee on Post Offices and Post Roads, and leader of the 
good roads advocates in the Senate. Confronted by the argent need for economy 
and by opposition and indifference, not only to his particular views but to Federal 
participation in road construction as a principle, he and his associates overcame 
what appeared to be insurmountable obstacles by the ultimate passage of the bill 
containing so many of the principles - '''' '" """ ' 



s which he advocated. 
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THE HIGHWAY SITUATION' 

By Hon. Charles E. Townsend 



THIS is the Motor Age. We have passed through 75 years of 
national development, during which the main factor has heen 
the railway. The areas and zones in which the highest de- 
velopment has been attained are the areas and zones supplied with 
railways. The railways will continue to be a vital factor, yet dur- 
ing the next 75 years the main factor in our advance will be the 
highway. If this he true there is nothing of greater importance to 
engage the thought and effort of the governments, Federal, State, 
county and municipal, than to put the highways of our country 
in condition to meet the requirements of the spirit of the age in 
which we live. 

Compared with England, France and some other European 
countries, the United States occupies an inferior position in the 
matter of highways. Many years ago they built their roads, good 
roads everywhere, from the capital city and metropolis to every 
city and town and hamlet in the land. When constructed, these 
roads were cared for, scientifically and unceasingly, so that they 
were always in perfect condition. Since the signing of the armis- 
tice, they have expended vast sums in repair and in rebuilding the 
war-worn and shell-torn roads and, in addition, France has built 
great military highways extending toward the Ruhr Valley. 

Turning to the roads at home, what do we find? Two hundred 
and fifty thousand miles of roads which may be classified as fairly 
good and two million two hundred and twenty-five thousand miles 
of inferior roads. Speaking in general terms and of average con- 
ditions, we travel one mile out of town on a good road and the next 
nine miles on a wagon trail which is muddy in winter and dusty 
in summer. 

What was it which enabled us to take such a decisive part at 
Chateau Thierry in the supreme moment of the world war? The 
motor truck on the roads of France. The Germans had driven the 
point of the wedge between the English and the French, the way 
to the English channel was open. Forty miles away were thou- 
sands of U. S. Marines and other troops. They climbed into those 
trucks. They flew over those splendid roads. They arrived on 

' Reprinted from March number of Motor. 
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time. They checked the foe and that was the farthest west the 
Germans ever got. Should such a situation occur in the United 
States, would the Convoy arrive on time? 

During the summer of 1919 the War Department sent an army 
expedition by motor vehicles from Washington to San Francisco 
and the following summer a similar expedition was sent from 
Washington through the South to Los Angeles. Both failed to 
reach their objectives on time. Both proved that roads, bridges 
and culverts were too weak and too narrow and that the army 
could not be moved by motor convoy over dirt roads after heavy 
rains. And the miles of roads better than dirt are expressed in 
hundreds of thousands and the miles of dirt roads are expressed 
in millions. Is the United States safe? 

Can any other term than bad be applied to the situation when one 
reflects that it is costing us fully three times as much per mile to 
move American goods over the highway-end of the journey from 
the farm to the markets of the world as it costs our competitors for 
those markets ? 

When we speak of the highway situation in our country as bad, 
we must qualify. Conditions are much better north of the Potomac 
and the Ohio and east of the Mississippi, and in Florida and west 
of the Rockies than elsewhere. However, even in the most pro- 
gressive sections the mileage of improved roads is small when com- 
pared with the mileage of roads of a type which belongs to a day 
that is dead. 

Why do we insist that the situation is bad ? Principally, though 
not altogether, because of the gas engine and its utilization as the 
power unit of a vehicle. History shows that when the Almighty 
seeks to impart an impulse to human progress he usually puts into 
some human brain a notion that leads either to a discovery — Chris- 
topher Columbus, for example, — or to an idea that blossoms as an 
invention, like the reaping machine, the application of steam to 
transportation, and a dozen others. Among them all there is none 
that has imparted, or is destined to impart, a mightier impulse to 
human progress than the motor vehicle. However, the motor ve- 
hicle requires for its efficient and economic operation an adapted 
track, as much so as does the railway locomotive, the only differ- 
ence being that an automobile can be operated on a wagon road and 
the locomotive, by reason of its weight, cannot. 

When we built our railroads, we first built the grade, laid the ties 
and spiked down the rails ; and then and not until then did we pur- 
chase the rolling stock and put it into commission. 

In developing motor transportation, however, we have reversed 
the order ; we have purchased our rolling stock, an intricately con- 
structed and costly mechanism, subject to serious injury with rough 
usage, and we have put it into commission before constructing a 
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proper track for it to run upon; we have put it into commission 
on tracks built for much lighter and totally different type of vehicle, 
the buggy and the wagon. The result is that the efficiency of a 
transportation facility almost 100 per cent efficient in itself is cut 
down by use of non-adapted roads to less than half its value, and 
there are doubtless considerable areas in the United States where a 
loss in efficiency amounts to as much as 75 per cent. 

On an improved road one can now travel by automobile in com- 
fort and at moderate cost at 20 to 30 miles per hour instead of 
formerly at 4 to 6 miles an hour. Goods can be moved at 15 to 25 
miles per hour instead of by wagon at 2 to 3 miles per hour. Thus 
it follows that the way to progress is to build the motor track and 
that until we do so we are losing more than half the value of our 
most valuable instrument of progress. 

In urging such a policy of road construction, however, I am not 
unmindful of the colossal cost. Of course, we understand that it 
will not be necessary to spend as much on a road from a county- 
seat to the county line in a sparsely settled section as on a main 
trunk line road in a densely populated region. Yet the cost of 
building and properly maintaining the roads of the United States 
so as to put us on an equality with England and France will run 
into many billions of dollars. One who advocates such an expendi- 
ture must show the taxpayer that his interests necessitate such a 
course. 

That the people of the United States will not hesitate to build 
proper tracks on which to run their cars even though the expense of 
such a road is vastly greater than the expense of a wagon road is 
evident from the fact that the cost of a motor truck or an automo- 
bile is vastly greater than the cost of a wagon, team and harness. 
How many motor vehicles have been bought that now rest in the 
junk pile no one knows, but the latest census shows ten million 
now in commission representing an investment of at least ten 
billion dollars. 

Since the buying public is willing to pay so much more for a 
superior transportation unit, the buying public is not going to hesi- 
tate to go to the expense of paying the increased price of the su- 
perior road called for by the superior vehicle, especially when the 
cost of the modern highway is a mere bagatelle compared with the 
appalling loss and waste due to the anachronism of modern motor- 
ized America trying to do business over primitive wagon trails of a 
type long ago discarded by other civilized nations. 

The annual depreciation on vehicles due to inferior roads doubt- 
less amounts to more than the total annual expenditure for highway 
construction and maintenance by all the Federal, State, county and 
municipal agencies combined. This is only one item showing the 
actual money loss which results from the operation of motor and 
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Other vehicles upon non-adapted roads. Another item worthy of 
consideration is the loss of time resulting from the slow movement 
of freight and passengers over primitive roads as compared with 
the more rapid transit which would be possible if our roads were 
modernized. 

Deplorable as is the situation, it is improving more rapidly than 
either water or rail transportation. Improvement would have been 
much more marked had it not been for the solar-plexus blow 
delivered to ourselves and the rest of the world by the great war. 

Realizing the seriousness of the situation and that the municipah- 
ties, the counties and the States combined could not cope with it. 
the Congress of the United States in 1916 enacted the Federal Aid 
Road Act, under which it proposed a partnership with the States in 
road building on a basis of cost sharing and made appropriations 
for the Federal share of costs on a five-year construction program. 

Before the cooperative plan was well under way, we entered the 
war and only essential things were done until hostilities ceased. 
Our roads, excepting such as were essential tor war activities, 
were neglected, our thoughts were overseas, whither we sent our 
engineers, our transits and our cash and our war loans, the latter 
amounting with accrued interest to about $11,000,000,000. 

Hostilities having ceased, Congress made additional appropria- 
tions of $209,000,000 for highway improvement during the three 
years remaining of the five-year construction period. In addition. 
Congress moved to remedy conditions by legislation under which 
some $150,000,000 of left-over war property, such as motor trucks, 
tractors, road machinery, and other road building equipment, have 
been shipped gratis to the States for highway work. It is believed 
that this equipment has done more to expedite the work than has 
the money appropriations. The new Federal Highway Act 
broadens and strengthens previous legislation on this subject. 

The aftermath of the war, the coal strike and the embargo on 
shipments of road material and equipment, the disruption of con- 
tractors' organization by the war, the shortage of labor and the 
abnormal cost of construction has delayed the program, so that 
until recently it has not been a question of having enough money 
available to build roads with, it has been a question of how to get it 
spent. This condition will soon change, in fact, in several of the 
States whose need is great, the shortage of funds is even now 
delaying construction. 

All things considered, much progress has been made during the 
five-year period which ended last June, While the actual increase 
in the mileage of improved roads was not great, a notable advance 
has been made in the type of construction, although this must be 
said with some reservations due to the fact that in certain States 
the people have not as yet been educated to the point of realizing 
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that the costlier roadways are generally the cheaper in the long run. 
In some States, highway honds have not yet been liquidated, the 
proceeds of which were used to build water-bound macadam roads 
which have been once, and in some instances, twice rebuilt and 
which are now worn out. 

The five-year period expiring in June last, Congress had to 
choose between withdrawing from the partnership or making a 
fresh appropriation. Hearings were conducted and the excellences 
and defects of the existing Federal aid plan were revealed. Both ■ 
were found to exist, the former in such marked degree that Con- 
gress decided to continue the cooperative plan with certain amend- 
ments calculated to remedy the defects. 

The amended road act is the result of an earnest effort to remove 
political interference from the field of highway improvement, and 
to secure connecting and continuous roads of a durable type. It 
represents a distinct advance. The sum of $75,000,000 was ap- 
propriated on November 2. 1921, for the eight remaining months 
of the fiscal year ending June 30, 1922, with $5,000,000 for Na- 
tional forest roads during the remainder of the current fiscal year 
and $10,000,000 tor the fiscal year ending June 30, 1923. 

Under the original legislation, it had been possible to apply 
Federal road funds to the construction of roads of mere local im- 
portance, political roads running by somebody's front door, but 
beginning nowhere and going nowhere. In instances, roads of an 
expensive type were built with the aid of the Federal Government, 
which runs a few miles out of town and which may never be ex- 
tended, with an equal type of construction. The temptations to 
resort to the pork barrel was so great that, unless the law had been 
amended to curb this tendency, road legislation in Congress would 
have run the down hill course that rivers and harbors legislation 
has run and in a few years would have ceased entirely. 

The fact that in the future all Federal appropriations must be 
expended under the direct control of the State Highway Depart- 
ments, with the approval of the Secretary of Agriculture, seems to 
effectually eliminate the possibility of local politics entering into 
road problems. 

Henceforth, the Federal funds must be confined to an Inter-state 
System of roads a total of seven per cent of the entire road mileage 
of the State, three per cent to constitute a primary and four per 
cent a secondary or inter-county system, the former to have a 
degree of priority to right of construction. This will result in 
hastening the completion of roads that begin somewhere and gp 
somewhere and that will render the maximum of highway service. 
Preference shall be given to the primary system of inter-state roads 
but not more than sixty per cent of the Federal aid allotted to each 
State may be expended upon this system except on the approval of 
the State Highway Department. 
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Another improvement is that requiring the States as such to as- 
sume responsibility for the construction and maintenance of the 
Inter-state systems, instead of passing the responsibility, in whole 
or in part, to the counties. It will no longer be possible in certain 
States for rich counties to match practically all of the Federal aid 
allotted, thus depriving the poorer counties of their share in road 
improvements. 

The new measure also carries a provision which guarantees ade- 
quate maintenance of the roads when constructed, one of the most 
important changes. Enforced maintenance, which in the past has 
been such a crying need, is now provided for with respect to all 
roads upon which Federal money has been expended. 

The labor necessary in road construction and maintenance must 
have its present effect in alleviating to some extent the unemployed 
situation, and with a connected system of highways which we are 
hopeful will be constructed, much of the terror in the event of a 
railroad paralysis will have been removed. 

Of great advantage to the Western States is the increased appro- 
priation for National forest roads, for road buildings across Indian 
Reservations and a provision whereby the Federal Government 
does not require the States having large areas of public lands to 
bear one-half of the cost of cooperative roads, but a lower per- 
centage due to the fact that the State derives no revenue from the 
Federalized areas. 

It has always been my position that the principle of Federal par- 
ticipation in the construction of certain roads should be accepted 
as axiomatic. In my original bill which provided for a Federal 
Highway Commission to administer Federal appropriations and 
deal with highway problems, I provided that Federal money should 
be expended only upon inter-state roads. With the completion of 
the connecting backbone system the Federal money then could 
have been used to construct the ribs branching out through the 
counties. 

Much disappointment was felt that a smaller amount was appro- 
priated than had been made available for the year ending last June, 
also that provision was made for only a single vear, instead of for 
a five-year period. On the basis of $80,000,006 for the remaining 
eight months of the current fiscal year, Congress is continuing to 
maintain a high level of appropriations for highways. Further- 
more, it must be remembered, that the war has hurled humanity 
back, perhaps a generation or more. There has been an appalling 
waste of man-power and of wealth. Congress would doubtless now 
be appropriating much larger sums for roads did it not have to pay 
interest on the Liberty Bonds and provide for their liquidation, and 
were it not for the withdrawal of $10,000,000,000 which we loaned 
to our Allies. Our brave Expeditionary Force has returned, those 
who survived, many of them maimed, their earning power de- 
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stroyed or reduced ; these and the widows and orphans must be 
cared for. In such circumstances Congress has to feel its way 
along:. 

Where are the billions to come from with which to pave the 
United States? We will be in a better position to answer this ques- 
tion after the sittings of the Conference on Limitation of Arma- 
ment and after the War Debt Funding Commission has made its 
report. 

Just at present Congress is compelled to appropriate some $3,- 
600,000,000 per annum for the military establishment which may , 
be considered in contrast with a modest $80,000,000 tor highways. 
It may eventuate that it would be deemed good statesmanship to 
transfer some nine figure totals from the former to the latter. 

The ability of Congress to make the appropriations which the 
highway situation requires will depend in large measure upon the 
attitude assumed by the Allies in regard to repayment of the War 
Loans. When they begin to make interest payments, some of our 
frozen assets will become liquid, and what better use could be made 
of some of this money as it flows back from overseas than to ex- 
pend it in building highways at home such as we found abroad? 
There may be some prior obligations to which a portion of this 
fund should be applied ; but after such are discharged, it would not 
be illogical but rather would be conducive to international good 
will, if it should come to pass that the war resulted in the paving 
of the United States. 

In casting about for the funds wherewith to end the era of mud 
and dust, discerning eyes will discover in the mud-holes, the deep- 
cut ruts and the dust beds the coin with which to displace them 
with modern highways. The coin, good coin of the realm, is being 
deposited there, dropping oif with every turn of every wheel. Is 
there not enough ingenuity with us to discover a way to shunt this 
rattling coin into a strong box labeled "Highway Fund?" If that 
waste can be transformed into an investment, America will soon be 
doing business, not just "as usual," but beyond anything in her 
history. 

What is the next step ? The Federal and State Road Agencies 
should cooperate to realize the maximum benefit in the administra- 
tion of the amended law and the funds entrusted to them. In addi- 
tion Congress should act early in the coming year to make further 
appropriations, not less than $100,000,000 a year with additional 
sums for forest roads; and this should, in my judgment, be on a 
five-year program. 

Those States which now depend upon counties, townships or 
districts to produce the funds with which to meet the Federal aid 
should without further delay provide adequate Stats funds with 
which to match the Federal aid and for the maintenance of all 
Federal aid highways which now hecomes a State obligation. 
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A hopeful feature of the situation is the spirit of cooperation 
that seems to have superseded the divided counsel that has worked 
injury to the Good Roads cause. It is going to take the combined 
wisdom of all, in whole-hearted cooperation, to develop a highway 
transportation system which will give the proper highway service 
in a country extending over an area so vast as ours. 

I am confident that with the coooperation between the Bureau of 
Public Roads and the several State Highway Departments which is 
so essential, great strides in highway construction will be made. 
There is ample power in the law to ultimately secure the results 
which the friends of good roads have so long striven for. I re- 
gard this new law as one of the most progressive steps looking 
toward internal improvement ever taken by the Congress. 

It is going to take a well-filled purse to finance the program laid 
down by Congress. With other construction work to be done, 
calling for contractors and laborers, it is going to be difficult to 
build roads as rapidly as the situation requires. Nevertheless, one 
thing should be patent to all ; the United States that most of us in 
Congress have to deal with is not the United States as it will be 
revealed in the census of 1940. It will be the United States of the 
census of 1930 and that is in the making now. It would be some 
satisfaction to many of us to see our country modernized for high- 
way service while we are here to witness and enjoy the benefit of 
such a result. 



HIGHWAY ACHIEVEMENTS AND PROSPECTS 

By Thos. H. MacDonald, 
Chief, Bureau of Public Roads 

THE story of American highway development as it has been 
written thus far contains at least three significant dates. 
They are the year 1891, in which the first State aid law was 
passed in New Jersey, July 11, 1915, the day on which President 
Wilson signed the Federal Aid Road Act, which hrought the Fed- 
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eral Government into active copartnership with the States, and 
November 9, 1921, when the passage of the Federal Highway Act 
laid the Ijasis for the building of an inter-state or National highway 
system, 
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It would be difficult to decide which of the acts which distinguish 
these dates has had or is destined to have the greatest and most 
far-reaching influence upon the progress of highway building and 
highway transportation in the United Stales. 

The organization of that first highway department in the State 
of New Jersey was the first great experiment in the series of de- 
partures from accepted principles which have lifted the highways 
of the nation from the plane of local mismanagement to that of 
scientific control and development on a State and national basis. 
It proved to be a distinctly successful experiment not only in the 
pioneer State, but in each of the 30 States which year by year, and 
one by one recognized the benefits of the new plan and adopted it, 
prior to 1916. 

In one sense the participation of the government, secured 
through the passage of the Federal Aid Road Act in that year was 
not so much an experiment as an extension of the benefits of the 
plan of State control, by effecting the organization of highway de- 
partments in the remaining 17 States. In the long run the creation 
of these State departments and the strengthening of others will 
prove to be the most important of the results of the act — more im- 
portant even than the thousands of miles of road which have been 
improved with the money appropriated. The increase in the pro- 
portion of work conducted under the control of the States from 
27 per cent to 80 per cent in the space of less than six years is an 
accomplishment of fundamental importance and the effects of that 
accomplishment of the Federal Aid Road Act will be felt long after 
the immediate benefits of the roads improved have been forgotten. 

In another sense the first Federal act was decidedly an experi- 
ment, and one which happily has proved as successful as the first. 
I refer to the very great degree of accommodation and cooperation 
required of the States and Federal Government. While the prin- 
ciple of Federal grants in aid was not applied for the first time in 
the Federal Aid Road Act, no preceding cooperative measure had 
called for the same degree of mutual good will and forbearance. 
Roads had previously been held to be the peculiar concern of the 
locality, and even the transfer of control from the counties to the 
States had met with strong opposition. Five years ago the idea of 
a national system of roads met with no practical acceptation, as 
twenty years ago the conception of State roads was beyond the 
vision of a people as local minded in all that affected the develop- 
ment of their highways as their ancestors a century before. The 
complete removal of these old barriers of local prejudice and the 
upbuilding of an association of State highway departments work- 
ing in close cooperation with the Federal Government through the 
Bureau of Public Roads, is the happy result of five years' experi- 
ment and development under the Federal Aid Road Act. 
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We are now fairly launched upon our third great experiment 
under the Federal Highway Act which was approved last Novem- 
ber, and again the experiment is evolutionary in character rather 
than revolutionary. The first act built up a great Federal and 
State codperative organization for the building of highways, and 
provided for the combined organizations the means with which to 
test their capacity and efficiency by practice. The new act corrects 
the few defects that were found in the five years of trial and lays 
down a program for the construction of a great system of inter- 
state and inter -county roads. As we set out to follow the program 
planned for us we look forward to the time not far removed when 
we shall have a National system of connected roads, each road a 
link in the National chain, bearing its due proportion of inter-state 
traffic, yet each a local road as well, serving with well placed lateral 
roads to distribute and collect the traffic of the rural sections. 

The passage of this act with its provision for systematic develop- 
ment of our highways on a National basis and the emphasis it lays 
upon the duty of maintenance is the greatest highway accomplish- 
ment of the past year, transcending in importance even the magnifi- 
cent advance which has been made in construction. The most im- 
portant duty of the coming year is that of laying the foundation 
upon which the systems required by the law will be built up. 

There can be no doubt as to the clear intent of the law to pro- 
\-ide for a system of roads which shall include those which are 
now and which after improvement will become the major traffic 
lines. But we must not minimize the importance of local traffic. 
In carrying the terms of the act into effect our conception should 
be that a choice of highways shall be made which, regardless of 
the order of improvement, will eventually join into a well con- 
ceived network crossing both county and State boundaries. Thus, 
while the immediate need of a State or a district may determine the 
priority of construction, each new link will bring nearer the com- 
pletion of the system as a whole, State and Federal agencies are a 
unit in their determination to work out the requirements of the law 
on substantially this basis, and we may confidently look forward to 
material progress during this year. 

From the standpoint of construction and maintenance we have 
made greater progress in 1921 than in any previous year. Approx- 
imately $600,000,000 have been spent by National. State and local 
governments, about $420,000,000 for construction and $180,000,- 
000 for maintenance. 

The set-back in the condition of the roads, resulting from lack 
of maintenance during the period of the war has been made up by 
increased maintenance and rebuilding, and our mileage has been 
extended so that the roads are in far better condition today than 
they have ever been in our history. 
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The Federal aid program has advanced with a rapidity little 
short of startling to those unfamiliar with the steady progress made 
in previous years in the^ preliminary stages of surveying and plan- 
ning. In July, 1920,* four years after the passage of the Federal 
Aid Road Act there had been entirely completed 1,677 miles of 
road and projects aggregating 14,940 miles were 30 per cent com- 
plete, making an equivalent completed length of approximately 
6,000 miles. A year later and five years after the passage of the 
act the mileage entirely completed was 7,469 and the 17,978 miles 
under construction were 50 per cent complete, so that the equiva- 
lent completed length was over 16,000 miles, a gain of 10,000 
miles during the year. In seven months after the last anniversary 
of the act, that is on February 11, 1922, the mileage of road entirely 
completed had increased to 13,867 miles, and including the com- 
pleted portion of projects under construction there was an equiva- 
lent completed length of over 24,000 miles of road, or more than 
enough to encircle the earth at the equator. The total length of all 
projects approved up to the same date, including completed projects 
and projects in the construction and pre-construction stages, was 
35,751 miles. 

For the ensuing year the prospect is that the uncompleted work 
on the 15,000 miles of roads which are under construction will be 
dispatched promptly, and the 6,700 miles now in the pre-contract 
stages will be placed under construction and pushed to completion 
as rapidly as possible. But there will be no let-up in the energy 
with which the work will be prosecuted, the mileage opened to 
traffic may be expected to fall off on account of the delayed appro- 
priation of funds in extension of the preceding appropriations, 
which operated to prevent the institution of new work last year. 

The portion of the several appropriations, including the last, 
uno bliga ted on January 31 was $81,848,341. At the rate at which 
the money has been absorbed heretofore this amount would have 
been entirely taken up in approved projects in less than a year. 
On account of the time lost last year the rate will not be quite so 
great, but there should be no further delay in appropriating funds 
for the continuance of the program for at least another 5-year 
period. 

In attempting to forecast the progress that will be made during 
the coming year there are a number of opposing factors to be con- 
sidered, some of which operate to encourage an extensive program 
and others which tend to a limitation of our efforts. On the one 
side, as tending to promote a large program there are: (1) The 
recognized need of universal easy and cheap transportation facili- 
ties; (2) The known inadequacy of present highway facilities to 
meet the demands of the actual and potential traffic; (3) The 
proved benefits of the highways in return for the investment that 
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is made. On the other side, tending to limit the program there are : 
(1) The funds available; (2) The economic situation; (3) Prices 
and costs of highway improvement. 

The Need of Universal Easy and Cheap Transportation. 

It is perhaps unnecessary to dwell on the needs for easy and 
cheap transportation. The improvement of our means of trans- 
portation as much as any other factor has been responsible for the 
economic growth of this country. A striking example of what the 
lack of transportation may mean to a nation is afforded by the de- 
plorable condition of China. When, recently, there were thousands 
starving in parts of that country and food was being sent from 
America, there was excess production of food in other provinces 
of the same country that could not be obtained because of lack of 
internal transportation facilities. In the United States our rail- 
roads alone would save us from such extreme disaster, yet we have 
come to a realization since the war that even our highly developed 
railroad transportation system is not sufficient to meet the needs 
of our people. We have seen corn burned as fuel in place of coal 
because of a transport barrier raised between the producers and the 
consumers of corn and coal, and it has been brought home to us 
that adequate transportation is as necessary to the prosperity of 
the United States as ample production. 



Belated Response to Demand for Highvirays. 

Every automobile and every motor truck that has been added to 
the registration books in a score of years has added to the strength 
of the demand for suitable liighways. While there is perhaps no 
close relation between the rate of increase of these vehicles and 
the rate at which we should add to our highway facilities yet the 
fact that we now have 10,000,000 motor vehicles in need of suit- 
able highways upon which to operate is the sufficient reason for 
our determination as implied in the Federal Highway Act to build 
up in this country a great net-work of roads penetrating to every 
section. There is need at once for the entire system ; it could not 
be more acutely felt had we twenty million potential users instead 
of ten. There was practically the same need five years ago when 
we had less than four million, but we have just begun to compre- 
hend their significance and to translate our understanding into ac- 
tion. We are making a belated response to the demand they pre- 
sent for connected highways upon which to operate, and because 
we have delayed there is the greater reason for an accelerated rate 
of construction. 
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Highway Benefits Proved. 

We are convinced that we shall benefit by the construction ot 
these roads. We do not need to seek that benefit along the indirect 
route of property value enhancement, we find it in the direct use we 
are able to make of the roads themselves. We find it in the multi- 
plied traffic that passes over our modern roads, in the fleets of 
motor trucks plying between cities carrying commodities from the 
producer directly to the consumer, in the farm trucks loaded down 
with the fruit of the soil moving from the farm to the market, in 
the growth of a passenger bus service that numbers vehicles by the 
thousand. Most strikingly we find it in a use of the highways by 
automobiles which, measured in passenger miles, is more than 
twice the service rendered by the railroads. 

The Response Limited by Funds Procurable. 

Recognizing the need for improved transportation facilities and 
believing in the ability of the highways to provide the desired 
means, understanding that the need is the more pressing by virtue 
of our failure to heed the demand of close to a decade, there is 
every reason for an intensive drive to complete at least a minimum 
system of roads at the earliest possible moment. The rate at which 
we shall actually move toward that end, — the program for this 
present year and the succeeeding year will be limited by the funds 
available, the funds procurable and the prices and costs of highway 
improvement. Our estimates of the amount of money available for 
1922 are as high as $720,000,000— from all sources, Federal, State 
and local. Very likely a portion of this money will not actually 
be available. The Federal portion can be definitely counted upon — 
the money is already provided and ready for immediate use. The 
portion which is to come from State bonds is probably equally cer- 
tain, but I look for a probable decrease in the funds obtainable 
from local bond sources and from State and county taxes, on ac- 
count of the generally unfavorable economic situation. 

At the root of that situation is a particularly severe agricultural 
depression. 

Forty per cent of our population is on the farms and more than 
40 per cent of our buying power comes from these same farms. 
if the prices these people are receiving for their crops were such 
as prevailed in 1919 and the earlier part of 1920, they could pay 
increased rates without inconvenience, but they are not receiving 
such prices. If the prices of the things they need were low in pro- 
portion, there would be no embarrassment, but the trouble is that, 
whereas the prices the farmer receives for his crops are lower than 
before the war, the prices he pays for the things he needs are from 
25 to 75 per cent above the pre-war level, hence the purchasing 
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power of the major farm crops is probably lower than at any time 
in our history, and this has very much to do with the nation-wide 
industrial and business depression. It has very much to do, as a 
matter of course, with the rate at which funds will be procurable 
for road construction when, as by our present methods, we are 
deriving fully 50 f>er cent of our construction funds from farm 
sources. 

What those funds will buy in the way of highway improvement 
is the other limit placed upon our production of highways. In 
this connection there is a ray of hope in the reduced wage that has 
been accepted by labor. Wages paid on Federal aid projects it* 
January are almost down to the pre-war level. The prevailing 
hourly rate in the East is 30 cents, in the South 25 cents, in the 
Pacific States 45 cents. These are but little higher than the 
standard wages of five years ago, and they are reflected in the re- 
duced costs of grading and other operations which do not involve 
manufactured materials and transportation. The prices for cer- 
tain classes of material and the freight rates have not come down 
proportionately, but the slight reduction that is observable, taken 
with the marked reduction in grading costs, has resulted in a very 
appreciable reduction in the cost of road building as a whole. The 
price reductions noted thus far and the generally upward tendency 
in the purchasing power of money lead me to the belief that we 
shall be able to carry on a program of construction and mainte- 
nance this year only slightly less extensive than that of last year, 
if it be not fully as extensive, and that we shall be able to do so 
with an appreciably smaller expenditure. 



TWIN GIANTS OF INDUSTRY 

By Charles M. Babcx)CK, 

President, American Association of State Highway Officials, and State 

Commissioner of Highways of Minnesota 

GOOD roads are the product of one of the greatest modem 
American industries. 
Highway building and automotive manufacturing are tte 
Siamese-twin giants of industrial America — dosely linked enter- 
prises running annually into billions of dollars — and important fac- 
tors in the advance of civilization. 

Future development of either is mainly dependent upon that of 
the other. Better equipped with motor vehicles than supplied with 
highway facilities, the public now is ready to speed road develop- 
ment. Automobile and truck owners generally accept the princi- 
ple that wheels using the highways and demanding higher stand- 
ards of construction and maintenance should bear a part of tte 
greater expense and States are enlarging highway work programs 
toward meeting the reasonable demands of increasing motor ve- 
hicle traffic 

Highway executives are supplementing highway building and 
maintenance with a still broader service for users of public roads. 
Efficient highway administration no longer is confined to road 
construction and maintenance. Practical helps of many kinds are 
furnished highway users by the up-to-date highway organization. 
Its members from chief to common laborers regard themselves as 
salesmen of better roads and give to every passerby on the road 
the same service and courtesy the successful merchant accords his 
customers. 

The highway department issuing road maps and condition bulle- 
tins and emplo)ang other agencies to make roads of easier and 
greater use to the public, supplies a service that always is appre- 
ciated and which builds sentiment for liberal highway appropria- 
tions. 

That department inculcates in every member the realization 
that he is an employee of the public and the man who on occasion 
needs his special help is his particular employer. A maintenance 
patrolman makes a more cheerful road-tax payer and a more 
ardent good roads supporter of the man whose car he pulls back 
on the grade with an explanation that it is part of his work for 
which the car owner already has paid. 

18 
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Greater public interest and increased funds provided for road 
operations have brought highway executives to a fuller apprecia- 
tion of liic responsibilities. The thinking commissioner and engi- 
neer now applies to the public's business the same effort and 
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concern that he would to his cpwn personal undertakings. This 
fact is reflected in recent comparisons ol highway expenditures 
and improved mileages, general conditions considered. 

Broad policies are beginning to afford maximum results and 
also to sustain public interest in highway development. The 
demand for more adequate highway facilities is almost universal 
in the United States and sectional considerations are fast disap- 
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pearing. Sectional lines well may be preserved, however, to create 
and promote healthy competition between States and communities. 

Whether selfishness or disposition to fight for rights, a mighty 
force for good roads development is that which prompts the 
average man to see to it that his road is as good within reason as 
that by his neighbor's place. Contrasting conditions on an inter- 
state highway divided by a line between States will quickly spur 
citizens in the State with the inferior mileage to end the unfavor- 
able comparison. Public sentiment will force extension of the im- 
provement over the entire interstate route and then to many 
secondary roads. The same will qbtain on minor highways. For 
that reason, if for no other, local control will yield best results, 
especially if featured by the right supervision and methods. Fed- 
eral and State aid plans, it has been conclusively demonstrated, 
are l>etter advised than absolute control of different systems, 
except in a very limited number of cases. 

United efforts should be put forth to obtain Federal highway 
aid in amounts increasing in proportion to the actual needs and 
the expenditures of local funds by the various States. The 
government will respond to a unanimous public sentiment in con- 
tinuing and increasing financial assistance toward encouraging 
States to speed highway development. Some States are unable 
now to take full advantage of even current Federal aid, but if 
the allotments are continued, increased, and perhaps, made cumu- 
lative, these States will the sooner be listed for greater good roads 
achievements and the whole highway movement will be advanced 
accordingly. 

Present Federal highway statutes, in my opinion, are ideal. 
They follow the most constructive lines and tend to influence the 
different States to adopt laws and plans which will produce the 
best results in the shortest time, I believe the concensus of 
opinion among State highway executives is that Federal legisla- 
tion should take the lead, rather than slacken its pace to fit that 
of backward States. 

The need now is for foresightedness. Adequate highways 
throughout the United States cannot be built in a year nor in 
five years. The public is willing to buy better roads and will 
continue that readiness just as long as it believes it is getting what 
it wants at reasonable prices. Caution should be exerted to pre- 
serve this public disposition. 

Over -improvement of one road in a locality at the expense of 
others in need of betterments, highway officials have learned, 
makes knockers out of erstwhile good roads boosters. The average 
■ citizen stands for fair play and will give his support as quickly 
>vcment that operates in fairness as to one yielding him 
special benefits at the unjust expense of others. 
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Highway-users can make valuable contributions toward sus- 
taining public sentiment now aligned behind the good roads move- 
ment. The truckman who overloads or otherwise unduly damages 
the road he travels is harming his own interest. Truck-builders 
also well may bear in mind this fact — the truck industry will thrive 
as public funds are forthcoming to extend adequate roads. But 
the average taxpayers will not stand for waste and will protest 
against taxation for building roads which are maltreated. 

Highway officials, to use a commercial phrase, are jobbers of 
good roads and they will be successful in the measure they secure 
results for taxpayers and supply facilities required by highway 
users. Highway building is generally on a business basis — high- 
way administration is becoming more and more separated from 
politics. 

The fable of the Groose that Laid the Golden Egg must never 
be applied to the highway and automotive industries. These 
Siamese-twin giants must have the united cooperation of both 
highway and automotive men that they may live long and prosper. 



FEDERAL HIGHWAY ACT OF 1921 

Public— No. 87— 67th Congress. S. 1072. 

An Act to amend the Act entitled "An Act to provide that the Uoited 
States shall aid the States in the construction of rural post roads, and for 
other purposes," approved July 11, 1916, as amended and supplimented, and 
for other purposes. 

BE IT ettacted by the Senate and House of Representatives of 
the United States of America in Congress assembled. That 
this Act may be cited as the Federal Highway Act. 

Sec. 2. That, when used in this Act, unless the context indi- 
cates otherwise — 

The term "Federal Aid Act" means the Act entitled "An Act 
to provide that the United* States shall aid the States in the con- 
struction of rural post roads, and for other purposes," approved 
July 11, 1916, as amended by sections 5 and 6 of an Act entitled 
"An Act making appropriations for the service of the Post Office 
Department for the fiscal year ending June 30, 1920, and for 
other purposes," approved February 28, 1919, and all other Acts 
amendatory thereof or supplementary thereto. 

The term "highway" includes rights of way, bridges, drainage 
structures, signs, guard rails, and protective structures in connec- 
tion with highways, but shall not include any highway or street in 
a municipality having a population of two thousand five hundred 
or more as shown by the last available census, except that portion 
of any such highway or street along which within a distance of 
one mile the houses average more than two hundred feet apart. 

The term "State highway department" includes any State de- 
partment, commission, board, or official having adequate powers 
and suitably equipped and organized to discharge to the satisfac- 
tion of the Secretary of Agriculture the duties herein required. 

The term "maintenance" means the constant making of needed 
repairs to preserve a smooth surfaced highway. 

The term "construction" means the supervising, inspecting, 
actual building, and all expenses incidental to the construction of 
a highway, except locating, surveying, mapping, and costs of rights 
of way. 

The term "reconstruction" means a widening or a rebuilding of 
the highway or any portion thereof to make it a continuous road, 
and of sufficient width and strength to care adequately for traffic 
needs. 

The term "forest roads" means roads wholly or partly within 
or adjacent to and serving the national forests. 
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The term "State funds" includes for the purposes of this Act 
funds raised under the authority of the State, or any political or 
other subdivision thereof, and made available for expenditure 
under the direct control of the State highway department. 

Sec. 3. All powers and duties of the Council of National De- 
fense under the Act entitled "An Act making appropriations for 
the support of the Army for the fiscal year ending June 30, 1917, 
and for other purposes," approved August 29, 1916, in relation 
to highway or highway transport, are hereby transferred to the 
Secretary of Agriculture, and the Council of National Defense 
is directed to turn over to the Secretary of Agriculture the equip- 
ment, material, supplies, papers, maps, and documents utilized in 
the exercise of such powers. The powers and duties of agencies 
dealing with highways in the national parks or in military or 
naval reservations under the control of the United States Army 
or Navy, or with highways used principally for military or nav^ 
purposes, shall not be taken over by the Secretary of Agriculture, 
but such highways shall remain under the control and jurisdiction 
of such agencies. 

The Secretary of Agriculture is authorized to cooperate with 
the State highway departments, and with the Department of the 
Interior in the construction of public highways within Indian 
reservations, and to pay the amount assumed therefor from the 
funds allotted or apportioned under this Act to the State wherein 
the reservation is located. 

Sec. 4. That the Secretary of Agriculture shall establish an 
accounting division which shall devise and install a proper method 
of keeping the accounts. 

Sec. 5. That the Secretary of War be, and he is hereby, au- 
thorized and directed to transfer to the Secretary of Agriculture, 
upon his request, all war material, equipment, and supplies now 
or hereafter declared surplus from stock now on hand and not 
needed for the purposes of the War Department but suitable for 
use in the improvement of highways, and that the same shall be 
distributed among the highway departments of the several States 
to be used in the construction, reconstruction, and maintenance 
of highways, such distribution to be upon the same basis as that 
hereinafter provided for in this Act in the distribution of Federal- 
aid fund: Provided, That the Secretary of Agriculture, in his 
discretion, may reserve from such distribution not to exceed 10 
per centum of such material, equipment, and supplies for use in 
the construction, reconstruction, and maintenance of national 
forest roads or other roads constructed, reconstructed, or main- 
tained under his direct supervision. 

Sec. 6. That in approving projects to receive Federal aid un- 
der the provisions of this Act the Secretary of Agriculture shall, 
give preference to such projects as will expedite the completion 
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of an adequate and connected system of highways, interstate in 
character. 

Before any projects are approved in any State, such State, 
through its State highway department, shall select or designate a 
system of highways not to exceed 7 per centum of the total high- 
way mileage of such State as shown by the records of the State 
highway department at the time of the passage of this Act. 

Upon this system all Federal-aid apportionments shall be ex- 
pended. 

Highways which may receive Federal aid shall be divided into 
two classes, one of which shall be known as primary or interstate 
highways, and shall not exceed three-sevenths of the total mileage 
which may receive Federal aid, and the other which shall con- 
nect or correlate therewith and be known as secondary or inter- 
county highways, and shall consist of the remainder of the mile- 
age which may receive Federal aid. 

The Secretary of Agriculture shall have authority to approve in 
whole or in part the systems as designated or to require modifi- 
cations or revisions thereof : Proz-ided, That the States shall submit 
to the Secretary of Agriculture for his approval any proposed 
revisions of the designated systems of highways above provided 
for. 

Not more than 60 per centum of all Federal aid allotted to any 
State shall be expended upon the primary or interstate highways 
until provision has been made for the improvement of the entire 
system of such highways : Provided, That with the approval of any 
State highway department the Secretary of Agriculture may ap- 
prove the expenditure of more than 60 per centum of the Federal 
aid apportioned to such State upon the primary or interstate high- 
ways in such State. 

The Secretary of Agriculture may approve projects submitted 
by the State highway departments prior to the selection, designa- 
tion, and approval of the system of Federal-aid highways herein 
provided for if he may reasonably anticipate that such projects 
will become a part of such system. 

Whenever provision has been made by any State for the com- 
pletion and maintenance of a system of primary or interstate and 
secondary or intercounty highways equal to 7 per centum of the 
total mileage of such State, as required by this Act, said State, 
through its State highway department, by and with the approval 
of the Secretary of Agriculture, is hereby authorized to add to 
the mileage of primary or interstate and secondary or intercounty 
systems as funds become available for the construction and main- 
tenance of such additional mileage. 

Sec. 7. That before any project shall be approved by the Sec- 
tary of Agriculture for any State such State shall make provisions 
for State funds required each year of such States by this Act for 
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construction, reconstruction, and maintenance of all Federal-aid 
highways within the State, which funds shall be under the direct 
control of the State highway department. 

Sec. 8. That only such durable types of surface and kinds of 
materials shall be adopted for the construction and reconstruction 
of any highway which is a part of the primary or interstate and 
secondary or intercounty systems as will adequately meet the 
existing and probable future traffic needs and conditions thereon, 
The Secretary of Agriculture shall approve the types and width 
of construction and reconstruction and the character of improve- 
ment, repair, and maintenance in each case, consideration being 
given to the type and character which shall be best suited for each 
locality and to the probable character and extent of the future 
traffic. 

Sec. 9. That all highways constructed or reconstructed under 
the provisions of this Act shall be free from tolls of all kinds. 

That all highways in the primary or interstate system constructed 
after the passage of this Act shall have a right of way of ample 
width and a wearing surface of an adequate width which shall 
not be less than eighteen feet, unless, in the opinion of the Sec- 
retary of Agriculture, it is rendered impracticable by physical 
conditions, excessive costs, probable traffic requirements, or legal 
obstacles. 

Sec, 10. That when any State shall have met the requirements 
of this Act, the Secretary of the Treasury, upon receipt of certi- 
fication from the governor of such State to such effect, approved 
by the Secretary of Agriculture, shall immediately make available 
to such State, for the purpose set forth in this Act, the sum ap- 
portioned to such State as herein provided. 

Sec. 11. That any State having complied with the provisions 
of this Act, and desiring to avail itself of the benefits thereof, 
shall by its State highway department submit to the Secretary of 
Agriculture project statements setting forth proposed construc- 
tion or reconstruction of any primary or interstate, or secondary 
or intercounty highway therein. If the Secretary of Agriculture 
approve the project, the State highway department shall furnish 
to him such surveys, plans, specifications, and estimates therefor 
as he may require ; items included for engineering, inspection, and 
unforseen contingencies shall not exceed 10 per centum of the 
total estimated cost of its construction. 

That when the Secretary of Agriculture approves such surveys, 
plans, specifications, and estimates, he shall notify the State high- 
way department and immediately certify the fact to the Secretary 
of the Treasury. The Secretary of the Treasury shall thereupon 
set aside the share of the United States payable under this Act 
on account of such projects, which shall not exceed 50 per centum 
of the total estimated cost thereof, except that in the case of any 
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State containing unappropriated public lands exceeding 5 per 
centum of the total area of all lands in the State, the share of the 
United States payable under this Act on account of such projects 
shall not exceed 50 per centum of the total estimated cost thereof 
plus a percentage of such estimated cost equal to one-half of the 
percentage which the area of the unappropriated public lands in 
such State bears to the total area of such State: Proz'ided, That 
the limitation of payments not to exceed $20,000 per mile, under 
existing law, which the Secretary of Agriculture may make be, 
and the same is hereby, increased in proportion to the increased 
percentage of Federal aid authorized by this section: Provided 
further. That these provisions relative to the public-land States 
shall apply to all unobligated or unmatched funds appropriated 
by the Federal Aid Act and payment for approved projects upon 
which actual building construction work had not begun on the 
30th day of June, 1921. 

Sec. 12. That the construction and reconstruction of the high- 
ways or parts of highways under the provisions of this Act, and 
all contracts, plans, specifications, and estimates relating thereto, 
shall be undertaken by the State highway departments subject 
to the approval of the Secretary of Agriculture. The construc- 
tion and reconstruction work and labor in each State shall be 
done in accordance with its laws and under the direct supervision 
of the State highway department, subject to the inspection and 
approval of the Secretary of Agriculture and in accordance with 
the rules and regulations pursuant to this Act. 

Sec. 13. That when the Secretary of Agriculture shall find 
that any project approved by him has been constructed or recon- 
structed in compliance with said plans and specifications, he shall 
cause to be paid to the proper authorities of said State the amount 
set aside for said project. 

That the Secretary of Agriculture may, in his discretion, from 
time to time, make payments on such construction or reconstruc- 
tion as the work progresses, but these payments, including previ- 
ous payments, if any, shall not be more than the United States 
pro rata part of the value of the labor and materials which have 
been actually put into such construction or reconstruction in con- 
formity to said plans and specifications. The Secretary of Agri- 
culture and the State highway department of each State may 
jointly determine at what time and in what amounts payments as 
work progresses shall be made under this Act. 

Such payments shall be made by the Secretary of the Treasury, 
on warrants drawn by the Secretary of Agriculture, to such offi- 
cial or officials or depository as may be designated by the State 
highway department and authorized under the laws of the State 
to receive public funds of the State. 
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Sec. 14, That should any State fail to maintain any highway 
within its boundaries after construction or reconstruction under 
the provisions of this Act, the Secretary of Agriculture shall then 
serve notice upon the State highway department of that fact, and 
if within ninety days after receipt of such notice said highway 
has not been placed in proper condition of maintenance, the Sec- 
retary of Agriculture shall proceed immediately to have such 
highway placed in a proper condition of maintenance and charge 
the cost thereof against the Federal funds allotted to such State, 
and shall refuse to approve any other project in such State, ex- 
cept as hereinafter provided. 

Upon the reimbursement by the State of the amount expended 
by the Federal Government for such maintenance, said amount 
shall be paid into the Federal highway fund for reapportionment 
among all States for the construction of roads under this Act, 
and the Secretary of Agriculture shall then approve further 
projects submitted by the State as in this Act provided. 

Whenever it shall become necessary for the Secretary of Agri- 
culture under the provisions of this Act to place any highway in 
a proper condition of maintenance the Secretary of Agriculture 
shall contract with some responsible party or parties for doing 
such work : Provided, however, That in case he is not able to se- 
cure a satisfactory contract he may purchase, lease, hire, or other- 
wise obtain all necessary supplies, equipment, and labor, and may 
operate and maintain such motor and other equipment and facili- 
ties as in his judgment are necessary for the proper and efficient 
performance of his functions. 

Sec. 15. That within two years after this Act takes effect the 
Secretary of Agriculture shall prepare, publish, and distribute a 
map showing the highways and forest roads that have been 
selected and approved as a part of the primary or interstate, and 
the secondary or intercounty systems, and at least annually there- 
after shall publish supplementary maps showing his program and 
the progress made in selection, construction, and reconstruction. 

Sec. 16. That for the purpose of this Act the consent of the 
United States is hereby given to any railroad or canal company 
to convey to the highway department of any State any part of 
its right of way or other property in that State acquired by grant 
from the United States. 

Sec. 17. That if the Secretary of Agriculture determines that 
any part of the public lands or reservations of the United States 
is reasonably necessary for the right of way of any highway or 
forest road or as a source of materials for the construction or 
maintenance of any such highway or forest road adjacent to such 
lands or reservations, the Secretary of Agriculture shall file with 
the Secretary of the department supervising the administration of 
such land or reservation a map showing the portion of such lands 
or reservations which it is desired to appropriate. 
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If within a period of four months after such filing the said 
Secretary shall not have certified to the Secretary of Agriculture 
that the proposed appropriation of such land or material is con- 
trary to the public interest or inconsistent with the purposes for 
which such land or materials have been reserved, or shall have 
agreed to the appropriation and transfer under conditions which 
he deems necessary for the adequate protection and utilization of 
the reserve, then such land and materials may be appropriated 
and transferred to the State highway department for such pur- 
poses and subject to the conditions so specified. 

If at any time the need for any such lands or materials for such 
purposes shall no longer exist, notice of that fact shall be given 
by the State highway department to the Secretary of Agriculture, 
9nd such lands or materials shall immediately revert to the control 
i the Secretary of the department from which they had been 
appropriated. 

Sec. 18. That the Secretary of Agriculture shall prescribe and 
promulgate all needful rules and regulations for the carrying out 
of the provisions of this Act, including such recommendations to 
the Congress and the State highway departments as he may deem 
necessary for preserving and protecting the highways and insur- 
ing the safety of traffic thereon. 

Sec 19. That on or before the first Monday in December of 
each year the Secretary of Agriculture shall make a report to Con- 
gress, which shall include a detailed statement of the work done, the 
status of each project undertaken, the allocation of appropriations, 
an itemized statement of the expenditures and receipts during the 
preceding fiscal year under this Act, an itemized statement of the 
traveling and other expenses, including a list of employees, their 
duties, salaries, and traveling expenses, if any, and his recommen- 
dations, if any, for new legislation amending or supplementing 
this Act. The Secretary of Agriculture shall also make such spe- 
cial, reports as Congress may request. 

Sec 20. That for the purpose of carrying out the provisions of 
this Act there is hereby appropriated, out of the moneys in the 
Treasury not otherwise appropriated, $75,000,000 for the fiscal 
year ending June 30, 1922, $25,000,000 of which shall become im- 
mediately available, and $50,000,000 of which shall become avail- 
able January 1, 1922. 

Sec. 21. That so much, not to exceed 2^ per centum, of all 
moneys hereby or hereafter appropriated for expenditure under 
the provisions of this Act, as the Secretary of Agriculture may 
deem necessary for administering the provisions of this Act and 
for carrying on necessary highway research and investigational 
studies independently or in cooperation with the State highway 
departments and other research agencies, and for publishing the 
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results thereof, shall be deducted for such purposes, available 
until expended. 

Within sixty days after the close of each fiscal year the Secre- 
tary of Agriculture shall determine what part, if any, of the sums 
therefore deducted for such purposes will not be needed and ap- 
portion such part, if any, for the fiscal year then current in the 
same manner and on the same basis as are other amounts author- 
ized by this Act apportioned among all the States, and shall certify 
such apportionment to the Secretary of the Treasury and to the 
State highway departments. 

The Secretary of Agriculture, after making the deduction au- 
thorized by this section, shall apportion the remainder of the 
appropriation made for expenditure under the provision of the 
Act for the fiscal year among the several States in the following 
manner: One-third in the ratio which the area of each State 
bears to the total area of all the States; one-third in the ratio 
which the population of each State bears to the total population 
of all the States, as shown by the latest available Federal census ; 
one-third in the ratio which the mileage of rural delivery routes 
and star routes in each State bears to the total mileage of rural 
delivery and star routes in all the States at the close of the next 
preceding fiscal year, as shown by certificate of the Postmaster 
General, which he is directed to make and furnish annually to 
the Secretary of Agriculture : Provided, That no State shall re- 
ceive less than one-half of 1 per centum of each year's allotment. 
All moneys herein or hereafter appropriated for expenditure un- 
der the provisions of this Act shall be available until the close of 
the second succeeding fiscal year for which apportionment was 
made : Provided further, That any sums apportioned to any State 
under the provisions of the Act entitled "An Act to provide that 
the United States shall aid the States in the construction of rural 
post roads, and for other purposes," approved July 11, 1916, and 
all Acts amendatory thereof and supplemental thereto, shall be 
available for expenditure in that State for the purpose set forth 
in such Acts until two years after the close of the respective fiscal 
years for which any such sums become available, and any amount 
so apportioned remaining unexpended at the end of the period 
during which it is available for expenditure under the terms of 
such Acts shall be reapportioned according to the provisions of 
the Act entitled "An Act to provide that the United States shall 
aid the States in the construction of rural post roads, and for 
other purposes," approved July 11, 1916: And provided further, 
That any amount apportioned under the provisions of this Act 
unexpended at the end of the period during which it is available 
for expenditure under the terms of this section shall be reappor- 
tioned within sixty days thereafter to all the States in the same 
manner and on the same basis, and certified to the Secretary of 
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the Treasury and the State highway departments in the same way 
as if it were being apportioned under this Act for the first time. 

Sec. 22. That within sixty days after the approval of this 
Act the Secretary of Agriculture shall certify to the Secretary of 
the Treasury and to each of the State highway departments the 
sum he has estimated to be deducted for administering the pro- 
visions of this Act and the sums which he has apportioned to 
each State for the fiscal year ending June 30, 1922, and on or 
before January 20 next preceding the commencement of each suc- 
ceeding fiscal year, and shall make like certificates for each fiscal 
year. 

Sec. 23. That out of the moneys in the Treasury not otherwise 
appropriated, there is hereby appropriated for the survey, con- 
struction, reconstruction, and maintenance of forest roads and 
trails, the sum of $5,000,000 for the fiscal year ending June 30, 
1922, available immediately and until expended, and $10,000,000 
for the fiscal year ending June 30, 1923, available until expended. 

(a) Fifty per centum, but not to exceed $3,000,000 for any 
one fiscal year, of the appropriation made or that may hereafter 
be made for expenditure under the provisions of this section 
shall be expended under the direct supervision of the Secretary 
of Agriculture in the survey, construction, reconstruction, and 
maintenance of roads and trails of primary importance for the 
protection, administration, and utilization of the national forests, 
or when necessary, for the use and development of the resources 
upon which communities within or adjacent to the national forests 
are dependent, and shall be apportioned among the several States, 
Alaska, and Porto Rico by the Secretary of Agriculture, accord- 
ing to the relative needs of the various national forests, taking 
into consideration the existing transportation facilities, value of 
timber, or other resources served, relative fire danger, and com- 
parative difficulties of road and trail construction. 

The balance of such appropriations shall be expended by the 
Secretary of Agriculture in the survey, construction, reconstruc- 
tion, and maintenance of forest roads of primary importance to 
the State, counties, or communities within, adjoining, or adjacent 
to the national forests, and shall- be prorated and apportioned by 
the Secretary of Agriculture for expenditures in the several 
States, Alaska, and Porto Rico, according to the area and value 
of the land owned by the Government within the national forests 
therein as determined by the Secretary of Agriculture from such 
information, investigation, sources, and departments as the Secre- 
tary of Agriculture may deem most accurate. 

(b) Cooperation of Territories, States, and civil subdivisions 
thereof may be accepted but shall not be required by the Secretary 
of Agriculture. 



I 



FEDERAL HIGHWAY ACT OF 1921 



31 



(c) The Secretary of Agriculture may enter into contracts with 
any Territory, State, or civil subdivision thereof for the construc- 
tion, reconstruction, or maintenance of any forest road or trail 
or part thereof. 

(d) Construction work on forest roads or trails estimated to 
cost $5,000 or more per mile, exclusive of bridges, shall be ad- 
vertised and let to contract. 

If such estimated cost is less than $5,000 per mile, or if, after 
proper advertising, no acceptable bid is received, or the bids are 
deemed excessive, the work may be done by the Secretary of Agri- 
culture on his own account; and for such purpose the Secretary 
of Agriculture may purchase, lease, hire, rent, or otherwise obtain 
all necessary supplies, materials, tools, equipment, and facilities 
required to perform the work. 

The appropriation made in this section of that may hereafter 
be made for expenditure under the provisions of this section may 
be expended for the purpose herein authorized and for the pay- 
ment of wages, salaries, and other expenses for help employed 
in connection with such work. 

Sec. 24. That in any State where the existing constitution or 
laws will not permit the State to provide revenues for the con- 
struction, reconstruction, or maintenance of highways, the Secre- 
tary of Agriculture shall continue to approve projects for said 
State until three years after the passage of this Act, if he shall 
find that said State has complied with the provisions of this Act 
in so far as its existing constitution and laws will permit. 

Sec. 25. That if any provision of this Act, or the application 
thereof to any person or circumstances, shall be held invalid, the 
validity of the remainder of the Act and of the application of 
such provision to other persons or circumstances shall not be 
affected thereby. 

Sec. 26. That all Acts or parts of Acts in any way inconsistent 
with the provisions of this Act are hereby repealed, and this Act 
shall take effect on its passage. 

Approved, November 9, 1921. 
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CONSIDERING the amount of money involved and the size 
of the force employed, the research work of the bureau is 
dwarfed by the magnitude of the Federal-aid and forest 
road work which it administers. Together these works constitute 
the greatest program of road construction ever undertaken under 
single control in the history of the world. 

The law under which this great work was inaugurated in 1916 
is known as the Federal Aid Road Act. The original act was 
amended in 1919, and in November of last year the Federal High- 
way Act amended it again. By the original act, its 1919 amend- 
ment and the recent road act a total of $350,000,000 has been ap- 
propriated for Federal-aid roads and $34,000,000 for forest roads. 
As the name of the original act implies the roads constructed under 
it are not built by the Federal government alone, but by the States 
and the government in cooperation. The framers of the law recog- 
nized the success which had crowned the efforts of the States that 
had State highway departments to supervise the construction of 
their roads, and one of the principal provisions of the law was 
designed to encourage the formation of adequate highway depart- 
ments in all of the States. The actual supervision of the construc- 
tion of the Federal-aid roads was placed upon the highway depart- 
ments of the States, and no State could receive aid under the law 
unless it had a State highway department adequate in the opinion 
of the Secretary of Agriculture to perform the functions expected 
of it. 

Organization and Procedure 

Although the direct supervision of the construction work is done 
by the State highway departments the responsibility for final ap- 
proval is put upon the bureau, and this duty in itself requires a 
large force of engineers. 

Instead of centralizing all authority in Washington, the United 
States has been divided into 13 districts, and a district engineer 
has been placed in charge of each, who is authorized to deal di- 
rectly with the State departments included in his district. Where 
the work is sufficiently heavy to warrant it, one or more resident 
engineers have been placed in a State. In other districts men are 
assigned by the district engineers to cover special States, but do 
not have headquarters in the State. 
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By thus decentralizing the organization much closer relations 
can be maintained with the State departments than would be pos- 
sible through a single remote organization located in Washington. 
As the district engineers are authorized to approve plans sub-- 
mitted by the States a great deal of time is saved which would 
otherwise be lost in sending plans and documents back and forth 
to Washington. 

The central organization at Washington is comparatively small, 
consisting only of the chief of bureau and chief engineer and a 
staff of reviewing engineers maintained to coordinate the work of 
the various districts and to act as a check upon the district offices. 

In order to still further reduce the time lost by the necessity for 
a review of the work of the district offices a regional office in 
charge of a deputy chief engineer has been established at San 
Francisco. The deputy chief engineer has authority over the six 
western districts. 

As the first step in the improvement of a road, the State pre- 
pares a statement and forwards it to the district engineer in au- 
thority, announcing that it proposes to build a piece of road of a 
certain type and length in a certain location. The district engineer 
examines the location of the proposed road with the purpose of 
determining whether the kind of construction proposed by the 
State complies with the Federal requirements; and if, in his opin- 
ion, it does, he forwards the statement to the Washington office 
or the regional office with his recommendation. If the chief engi- 
neer concurs in the recommendation of the district engineer, the 
project is placed before the Secretary of Agriculture by the chief 
of bureau, with the recommendation of the bureau for approval. 

Until the Secretary has signified that the United States will co- 
operate, no further action is taken by the State. If the Secretary 
approves, the State is so notified, and it then proceeds to prepare 
detailed plans, specifications and estimates for the work. 

After the plans and specifications have been prepared by the 
State, they are submitted to the district engineer, together with 
an estimate of the cost based upon the carefully computed quan- 
tities of the work to be done. The district engineer or one of his 
representatives makes an inspection of the proposed work on the 
ground, and upon this inspection the district engineer bases his 
approval or disapproval of the plans. Generally the Federal engi- 
neer does not wait until the plans are completed, but goes over the 
road to be built with one of the State engineers while the plans are 
being prepared. He is often able, in this way, to suggest changes 
in the plans which facilitate their approval upon completion. 

As soon as the plans are recommended for approval by the dis- 
trict engineer, the State may advertise for bids and let the con- 
tract. There may be minor adjustments and changes to he made 
before the plans are approved by the Secretary, but the State is 
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not required to wait for these matters to be cleared up before it 
starts construction work on the project. 

After approval of the plans by the Secretary the cooperation of 
the government is assured. The signing of the formal cooperative 
agreement follows in due course, but it is not necessary that the 
work be delayed pending this formality. 

Progress of the Work 

Up to November 30, 1921, projects involving a total of 35,358 
miles of road had been approved by the Secretary of Agriculture, 
and Federal aid in the amount of $255,631,066 had been set aside 
for therru On the same date 1 1,753 miles of road had been entirely 
completed, and 16,766 additional miles were in various stages of 
construction. The projects that were under construction were 
reported as being 68 per cent completed. 

Including the aid allotted to the projects entirely completed and 
that allotted to the completed portions of projects under construc- 
tion, the work which had been done up to November 30, 1921, 
involved $169,462,696 of Federal-aid money. 

Character of Federal-Aid Roads 

In the approval of Federal-aid projects every modern type of 
rural road has been recognized as having relative merit. In so 
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large a program of construction distributed throughout a territory 
like that of the United States no other attitude could be assumed. 
Not only the technical retjuirements but the logic of highway eco- 
nomics insisted upon such an attitude. Roads have been con- 
structed over mountain, plain, and desert, on the alluvial soils of 
the Mississippi Delta, the sand deposits of the Coastal Plain, and 
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Status of Federal Aid Projects, November 30, 


^1 


States 


Projects on which Construction is 




Total Estimated 
Cost 


Federal Aid 


Miles ^^1 




$2,984,373 
3,Z92.23S 
2,664,016 

5,294,079 
3.112,251 

439,722 

1,615,761 

482,729 

10,517,633 

5,826,964 
22,066.641 
2,062,707 

4.147,500 
2,753,934 
2,359,682 

2.573,652 
1,413,390 
3,685,231 

3,501,338 
3,621,290 
9,538,824 

1,317,051 

802,472 

2,703,538 

3,514.929 
1,754,660 
1,861,922 

3,088,695 
1,756,787 
1,087,396 

5,718,046 
1,363,244 
11,462,505 

1,396,112 
5,485,361 
19,497.438 


$1,404,382 
1,600,065 
1,105,880 

2,550,189 

1,487,971 

210,030 

393,655 

230,602 

4,797,842 

2,740.123 
10,193,031 
1,008,197 

1,567.388 

982,756 

1,137,942 

1.170,752 

676,732 

1,753,840 

1,549,588 
1,733,976 
3,745,200 

631,381 

324,771 

1,310,695 

1,675,237 
838,225 
897,232 

1,214,617 
876,569 
491,853 

2,573,462 

649,170 

3,751,480 

669,143 
2,626,592 
7,648,490 


^H 
^H 

^H 

^H 
^H 
^H 

^H 
^H 

168. S 

1,034.9 

165.9 

76.9 
227.3 

662,8 
113.2 

lis. 4 

73.4 
191.7 
30.7 

419.2 
334.9 
349.7 

51.5 
338.3 
397.6 
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North Carolina 

North Dakota 
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Status of Federal Aid Projects, November 30, 1921 — Continued. 





Projects on which Construction is Conqileted 


States 


Total Estimated 
Cost 


Federal Aid 


Miles 


Rhode Island 

South Carolina 

South Dakota 

TennfSf?w* 


1,068,765 
3,100,549 
1,451,568 

38,606 

10,929,870 

399,096 

325,310 
3,136,006 
7,202,006 

1,216,111 
6,676.222 
2,469,104 


450,080 

1,436,893 

721,532 

19,303 

4,516,067 

198,529 

159,103 
1,542,737 
3,354,892 

550,906 
2,363,307 
1,158,919 


27.0 
303.4 
148.6 

0.02* 


Teias 


110.3 


Utah . , 


17.7 


Vermont 


14.6 




207.2 


Wasb*nii?ton 


321.4 


West Vuiginia 

Wiscnnshi 


52.9 
495.1 


Wvomini? 


318.7 






Totals 


$194,877,321 


$84,691,326 


11.752.8 


•Bridge. 





the fertile soils of the Ohio and Mohawk Valleys, in such States 
as New Mexico and Arizona, where the local and through traffic 
is light, as well as in the populous States of the Atlantic seaboard, 
where the traffic is exceptionally heavy. Obviously, the standards 
of approval could not be the same under such a variety of condi- 
tions, and the purpose of the bureau has been in all cases to be 
g^ded by the best engineering judgment in determining the type 
or types of construction adequate for each particular project For 
both financial and technical reasons, the bureau has recognized two 
phases of construction, the first including the building of an ade- 
quate grade with all necessary drainage structures and with grades 
and curvature satisfactory for any anticipated future use of the 
highway; these being the most permanent features of a highway. 
The second phase involves the placing of adequate surfacing when 
traffic demands warrant the additional cost. Where only a graded 
road is constructed the agreement entered into by the State high- 
way department and the Secretary of Agriculture pledges the good 
faith of the State to construct an adequate surface when the devel- 
opment of traffic and the increasing cost of maintenance indicate 
the need. 
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Alabaina 

Arisona 

ArksnsfLS. .-.-,. 

California 

Colorado 

Connecticut. . . . 

Delaware 

Florida 

Georgia 

Illinois 

Indiana 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts. . 

Michigan 

Minnesota 

Mississippi 

Missoun 

Montana 

Nebraska 

Nevada 

New Hampshire , 

New Jersey 

NewMesico 

New York 

North Carolina. 
North Dakita . . 
Ohio 

Oklahoma 

Pennsylvania. . . 



Projects Under Construction 



$2,146,169 

3.180,005 
9.261,820 

7.530,312 
3,750,792 
2,461.879 

210,143 
5.403,033 
5.584,464 

920,180 
3,435,918 
5,407,503 

14,596,784 
19,011,827 
6,496,059 

5,511,815 
3.971,516 

1,254,848 

2,620,315 
8,213,465 
10,341,152 

6,538,201 
10,429,936 
5.360,403 



2,189,093 
3,386,065 
14,983,314 

7,416,102 
5,379,724 
13,059,713 

8.730,555 
3,558,151 
13,742,984 



$1,555,360 
1,396,626 
3,075,374 

3,744,848 

1,852,270 

932.075 

54,000 
2,602,577 
2,509,736 

449,369 

1,417.745 
2,631,406 

5,986,424 
5,346,677 
3,158,315 

2,471.587 

1,946,287 

577.016 

1,022.364 

3,901,185 
3.748.703 

3,166,896 
4,730,234 

2.645,819 

2,790,768 
610,989 
202,117 

579,882 
1,693,032 
6,416,659 

3,590,628 
2,689,862 
4,245.191 

3,741,055 
1.662,562 
4,528,309 



237.8 
153,4 
721-7 



51.4 
80.5 
143,9 



431.5 
107.4 
35.6 



484.9 
556.3 
494.9 



28.9 

563,8 
357,2 

507,0 
821.1 
318,7 

310.3 
132,9 
224.5 
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Status of Pedsral Aid Projects, November 30, 1921 — Continued. 



States 


Projects Under Construction 


Total Esti- 
mated Cost 


Federal Aid 


Miles 


Percent 
Complete 


Rhode Island 

South Carolina 

South Dakota 


529.475 
4,338,938 
6,407,230 

11,422,779 
22,358.616 

3,064,274 

1,030.755 
4,655.407 
1,696,274 

4,995,899 

8.221,424 
3,554,712 


187,331 
2,015,566 
3,158,607 

5,702,272 
8,047,282 
1,529,822 

514,883 

2.298,433 

575,936 

2.267.065 
3,231,120 
1,690,132 


11.6 
409.6 

688.7 

449.1 

1,388,4 

251.3 

38.4 
201.6 
51.5 

248.0 
543.03 
296.8 


57 
55 
61 

42 








86 








78 


Washington 

West Virginia 

Wisconsin 


75 

77 
75 






Totals 


$296,612,638 


$124,892,396 


16,765,8 


68 



CsAaAcrm or FsoBiiAb A 







Pedeml Aid 


ua,^ 




Amount 


of Total 


Amouut 


per Cenl 


Amount 


Percent 
o£ Total 


Sizr'.'^'r-::: 


456, 704. 2S. 

22)452117 
*1.4i2.SS 

184)«2i:24 

22,M9,a4 
20,23S,200 


11.2 


»24,72j 
75. «« 


Oil 

JOI 

275 
482 


21.4 

ss'.g 


I0;043 
4,6S4 


16 








mter:b0Hod macadam,. 




















Total (lltypM 


1496.151.683 


100.0 


1211.135,376 


lOO.O 


28,135 


lOO.O 



National Forest Roads. 
The importance of the national forest road project is becomii^ 
more clearly apparent with the development of construction. Many 
important State and interstate highways now under improvement 
with Federal aid traverse the national forests, and it i^ seen that 
the development of the State systems will be incomplete until the 
national forest links are built. In the construction of the forest 
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roads built up to the present time the purpose has been to develop 
service roads for the protection and administration of the forests, 
to build the more important sections bf State roads in urgent need 
of construction, and to develop county roads in the forest areas 
which have been necessary for community use. There are ap- 
proximately 14,000 miles of main State and county roads within 
the forests still to be constructed, and in addition there are esti- 
mated to be about 13,000 miles of service roads. Adequately to 
construct only the roadbed for the 14,000 miles of main State 
and county roads will require approximately $150,000,000. Many 
of these roads must be surfaced at an additional cost. 

The development of the 13,000 miles of service roads must pro- 
ceed simultaneously for the protection and administration of the 
forests and will involve in excess of $50,000,000, as near as may 
be estimated. 

The Bureau of Public Roads has been called upon to make 
surveys and plans for and to construct the major roads in the 
forest road-building project. The Forest Service prepares the 
necessary agreements with local authorities, and these agreements 
become the authority of the Bureau of Public Roads for action 
under the amounts stipulated. Promptly after January 1, the 
Forest Service prepares a working program for the season's con- 
struction. This program is based upon the report of progress for 
the preceding year and involves the surveys of the preceding sea- 
son. The construction season in many of the forests is very 
short. Owing to altitude, and in some cases to latitude, numerous 
projects can not be worked until July and must close in October. 
For this reason advertisements for bids are issued as early as may 
be in the spring in order that every day of the construction season 
may be fully utilized. 

Forest Road Progress 

During the fiscal year 1921 the advance in forest road construc- 
tion was greater than in any year since the beginning of the work. 

Sixty-seven projects were completed or brought to approximate 
completion during the year, totaling 719 miles. Among them are 
several in each district that are worthy of special notice, such as 
the 28.5 miles of grading on the McKenzie highway across the 
Cascade Mountains in district 1, and 19.3 miles between Prineville 
and Mitchell through the Ochoco forest, both in Oregon, and the 
completion of section 1 of the Lake Crescent road, which is a part 
of the Washington State highway system. In district 2, which 
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includes California, notable progress has been made on the Klamath 
River Canyon road in the Klamath forest, and about 24 miles have 
been opened to travel. Colorado, in district 3, has seen the prac- 
tical completion of the Monarch Pass road, 27.7 miles in length, 
and partial completion of the Independence Pass project. In Idaho 
the western section of the Lolo Pass highway leading from the 
Bitterroot Valley to Lewiston has been finished between Kooskia 
and Lowell for a distance of 22.8 miles. In Montana, district 11, 
there has been notable progress on the various sections of the 
West Gallatin project, totaling 13.4 miles. This project will event- 
ually lead to Yellowstone Park. In district 12 the Warm River- 
Yellowstone project is nearly completed, leading from the Warm 
River in Idaho to Yellowstone in the National Park. The Ephraim- 
Orangeville road in Utah, about 22 miles in length, is practically 
completed; also 9 miles of the Hefrer-Fruitland project, in addi- 
tion to about 27 miles previously constructed. In Wyoming the 
Hoback Canyon and Teton Pass roads are finished. In district 13 
large projects have been finished in New Mexico, including the 
Cimarron-Taos, 18 miles; the Glorieta-Panchuela, 17 miles; and 
the Hondo-Mescalero, 26.4 miles. In Arizona there have been 
completed, or practically completed, three projects of note, the 
Snowflake-Pinetop, 37.6 miles, a section of the Salt River -Pleasant 
Valley project, the total length of which is 23.8 miles, and U miles 
of the Oracle- Apache, making the completed length of this project 
15 miles. 

Distribution of Surplus War Materials 

The total value of the surplus war materials, equipment and 
supplies distributed by the bureau to the State highway depart- 
ments for use in road construction is approximately $120,000,000. 
This does not include the material, valued at approximately $12,- 
000,000, retained by the Department of Agriculture, 

The beneficial effects of the distribution of this material, the 
value of which exceeds the total money aid actually paid to the 
States, can scarcely be estimated. That distributed in 1919 and 
1920 enabled many States to continue some semblance of a high- 
way construction program throughout that ciiflicult period ; and in 
a majority of the States the equipment received from the Govern- 
ment made it possible to maintain roads which otherwise would 
have been allowed to deteriorate because of the lack of the neces- 
sary equipment or funds with which to purchase it. 

The material distributed, in addition to motor vehicles and 
major construction machinery, is as various as the needs of road 
construction under the wide range of natural conditions existing 
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in the United States. No material has been distributed for which 
there is not an actual need in road building, and none has been 
shipped to any State except upon request of the State highway 
department. 

In the distribution of so vast an accumulation, the shipment of 
a certain amount of unserviceable material is not to be avoided. 
Instances of this sort have been reported; and, almost invariably, 
the cause is found to be a faulty description of the equipment on 
existing inventories. That the number of such cases has been 
insignificant, however, is revealed by a thorough investigation, 
which shows that the value of the unserviceable material ex- 
changed or sold as junk by the States has amounted to less than 
one-half of 1 per cent of the value of the surplus war materials 
distributed to all the State highway departments. 

The motor trucks, in particular, have been most gratefully re- 
ceived by the several States, In most cases the vehicles, as re- 
ceived, have not been suitable for construction use, but they have 
been adapted by the installation of special bodies and hoisting or 
unloading devices at very moderate cost, and recent investigation 
reveals a general feeling of satisfaction with the results obtained. 
Most of the States have provided well-equipped shops and garages 
for the maintenance and protection of their equipment. 

Of the miscellaneous material distributed, the large part con- 
sists of machinery, equipment, and tools commonly used in road 
construction. In a number of instances material especially de- 
signed for war purposes has been ingeniously adapted to other 
uses. For example, the bombproof shelters known as elephant 
shelters have been employed in the mountains of Colorado as snow 
shelters and in the deserts of Arizona as large culverts to protect 
the roads from floods resulting from the infrequent but heavy 
rains which visit those sections. 

Nearly 20,000,000 pounds of TNT intended for mihtary demoh- 
tion purposes have been diverted to peaceful constructive uses, for 
which it has proved so suitable that it is preferred by many blast- 
ing experts to dynamite. Large quantities of hand grenade and 
other powders have also been utilized to excellent advantage, 

Galvanzied corrugated iron has been employed to build shops, 
garages, and offices, the windows of which, in at least one case, 
have been shaded by awnings ingeniously contrived from surplus 
canopy tops taken from motor trucks. 

In one case which has been reported, pipe received from the 
Government was used to carry compressed air from the com- 
pressors to the drills used in the excavation of the foundations 
for a bridge, and the same pipe was afterward employed as the 
guard rail on the bridge. 
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The value of the motor vehicles, road-building equipment and 
miscellaneous supplies distributed up to December 1, 1921, is as 
follows : 



SltH 


Dicm 


p 


00 

,00 

00 
00 


SlaU 






m 
[» 

ODI 
DO. 








1.130 












gotei^^, 


'653 








Ohio 


\'.'.\'. 4;3oo;ooo 

2.300,000 


















































WcstvffBinia 


:;::; 3,ooo;ooo 

, ... i.soo.ooo 


Maiyli^ 


'iSS 






SS^:^:^^:^: 


3,300 
3.860 




I.2M.0OO 









The Federal Highway Act 

The Federal Highway Act. approved by President Harding No- 
vember 9, 1921, appropriates $75,000,000 as Federal aid for road 
construction in the various States, and $15,000,000 for the con- 
struction of roads and trails in and adjacent to the national forests. 
Of the forest road appropriation $5,000,000 became available im- 
mediately and $10,000,000 will become available July 1, 1922. 

Under the terms of the act the Federal-aid money will be avail- 
able to the States for two years after the close of the fiscal year 
for which the money is appropriated. This provision is made to 
apply to the money appropriated under the previous act and its 
amendment, as well as to the new appropriation. The forest road 
appropriation is available until expended. 

Method of Distribution Slightly Changed 

Not more than 2j^ per cent of the appropriation for Federal 
aid may be deducted by the Secretary of Agriculture for the pur- 
pose of administering the provisions of the act and for highway 
research. 

The balance of the appropriation is to be apportioned among the 
States in a manner similar to that which was prescribed by the 
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Federal Aid Act of 1916. The three factors governing the distri- 
bution remain as before — area, population, and mileage of rural 
delivery and star routes. 

A new provision is that no State shall receive less than one-half 
of one per cent of the year's allotment. This stipulation will in- 
crease the amounts which would otherwise be received by four of 
the smaller States — Delaware, New Hampshire, Rhode Island and 
Vermont. 

The Apportionment to the States 

After deducting the administrative allowance the amount avail- 
able for apportionment is $73,125,000. The apportionment of this 
sum to the several States and the amounts apportioned under 
previous acts are shown in the table on page 18. 



United States' Share Limited to 50 Per Cent Except 
in Public Land States 

The participation of the United States in any one road project 
is limited to 50 per cent of the total estimated cost except in those 
States containing unappropriated public lands in excess of 5 per 
cent of all lands in the State. For these States the special provision 
is made that the Government may participate to the extent of 50 
per cent plus a percentage of the total estimated cost equal to one- 
half of the percentage which the area of the public lands bears to 
the total area of the State. As a general rule the Government's 
participation is limited to $20,000 per mile, but for the public-land 
States this amount may be increased in proportion to the increased 
percentage of Federal aid authorized. The provisions with respect 
to these States are made to apply to all unobligated funds appro- 
priated by the previous acts and also to payments for approved 
projects upon which actual construction had not begun June 30, 
last. The States which benefit from these provisions are given 
in the table below, together with the maximum limit of Govern- 
ment participation allowed by the act. 

Proparlion 0/ Cost ProporlioH of CoK 
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Federal Aid Apportionments ^H 


States 


Apportionment 
Under New Act 


Apportionment 
Under Old Acts 


Total Apportion- 
ments Under New 
and Old Acts 




$1,553,420.67 
1,053,281,44 
1,254,142.20 

2,462,098.53 

1,341,175.69 

480,897.78 

365,625.00 

886,825.69 

1,997.957.58 

938,536.68 

3,246,281.07 
1,958,855.41 

2,102,872.74 
2,102,281,51 
1,417,178.68 

996,989 64 
695,160.25 
640,629.01 

1.096,176.04 

2,249,532.43 
2,123,597.07 

1,294,906.22 

2,448,128.62 
1,546,885.82 

1,581,189.50 
953,436.78 
365,625 00 

942.870.95 
1,189.823.34 
3,696.447.97 

1.709,333.90 
1,164,714.42 
2,823,004.05 

1,752,339.44 
1,182,663,90 
3,398,953.97 

365,625.00 
1,061,237.34 
1.204,060.31 


45.776,552.58 
3.771,351.69 
4,619,929 47 

8,384,354.57 
4,780,064.14 
1,689.324.70 

447,654.83 
3. ISO. 112. 48 
7.407,578.62 

3,360,388.86 
12,024,266.97 
7,415,292 61 

7,939,343.14 
7,895,309,07 
5,370,064.79 

3,742.524,57 
2.645,963.57 
2,390,749.07 

4,052,565.09 
7,961.295.55 
7,815,383.02 

4,951,542.29 
9,322,075.71 
5,498,827.31 

5,866,761.66 
3,527,276.18 
1,143,088.99 

3.265.299.02 
4.389.794.61 
13.688.801.67 

6,270,690.68 
4,222,487.70 
10,202,947.71 

6,338,245.60 
4,332,178.26 
12,632,644.29 

641,166.13 
3,946,617.50 
4,452,883.04 


J7. 329. 973. 25 
4,824,633.13 
5.874.071.67 

10.846.453.10 
6.121,239.83 
2,170,222.48 

813,279 83 
4,036,938,17 
9,405,536.20 

4,298.925.54 
15.270,548.04 
9,374,148.02 

10.042,215.88 
9.997.590.58 
6.787,243,47 

4,739,514.21 
3,341,123.82 
3,031,378 08 

5,148.741.13 
10.210.827.98 
9,938.980.09 

6,246.448.51 

11,770,204.33 
7,045,713.13 

7,447,951.16 

4.480,712.96 
1,508,713.99 

4,208,169.97 
5,579,617.95 
17,385,249.64 

7,980,024.59 
5,387,202.12 
13.025.951.76 

8,090,585.04 
5.514.842.16 
16.031,598.26 

1.006.791.13 
5,007,854.84 
5,656,943.35 






California 


Connecticut 












Iowa 












Massachusetts 












New Jersey 

New Mexico 


North Carolina 

North Dakota 






Pennsylvania 

Rhode Island 

South Carolina 

South Dakota 
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Federal An> Appobtiojjments. 



Total Apportion- 
ments Under New 
aad Old Acts 




1.647,692,24 6.228.137.98 7,875.830 22 

4,425,172.41 16,100,404.77 20.525,577.18 

849,417.21 3.117.206.38 3.966.623.59 

365.625.00 1,242,103.73 1,607,728.73 

1,456,828.47 5,451,730.28 6.908.558.75 

1.103.709.77 3,971,675.83 5.075,385.60 

802,359.77 2,922,504 45 3,724.864.22 

1,894.815 86 7,004,280.67 8,899,096.53 

934,617.63 3,378.558.17 4,313.175.80 



$73,125,000.00 $266,750,000.00 $339,875,000,00 



Federal Funds Must be Matched by Funds 
Under State Control 

The funds to match the Government's contribution may be 
raised by the Stales or by any political or other subdivision of 
the States, but if the funds of a county or other local subdivision 
are to be used the new act requires that they shall be placed under 
the direct control of the State highway department. No project 
is to be approved in any State until the State has made provision 
for the money required both to match its share of the Federal 
appropriation and to maintain the roads built with the joint funds. 

Honey to be Spent on a Connected System 

The new appropriation is to be expended upon a definite con- 
nected system of highways in each State limited in extent to 7 per 
cent of the total mileage of highways in the Stale. This system is 
to be divided into two parts ; the first, to include the more impor- 
tant roads which are to be known as the primary or interstate 
highways, is to contain not more than three -sevenths of the mileage 
in the system. The second part will include the secondary or inter- 
county highways which will make up the balance of the system. 

These systems are to be designated by the State highway de- 
partments, but the Secretary of Agriculture is given authority to 
require modihcadons or revisions of the systems as selected. Until 
the States have had an opportunity to select their systems the Sec- 
retary will continue to approve new projects submitted if there is 
ground for reasonable anticipation that the projects submitted will 
become a part of the system when it is selected. 
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When a State has made provision for the completion and main- 
tenance of a system equal to 7 per cent of its total highway mile- 
age, the act provides that an addition may be made to the mileage 
of the primary and secondary systems, which will finally give such 
State a system which will include more than 7 per cent of its total 
road mileage. 

The act contemplates that the primary or interstate system and 
the secondary or intercounty system shall be built up concurrently. 
One of its sections provides that not more than 60 per cent of the 
Federal aid allotted to a State may f>e expended upon the interstate 
system, except with the joint approval of tlie State highway de- 
partment and the Secretary of Agriculture. 

Type and Width Requirements 

New phraseology is introduced into the bill in the section which 
defines the requisite character of the Federal-aid roads. Instead 
of the term "substantial" used in the first act, the new act requires 
explicitly that only such durable types of surface and kinds of 
materials shall be adopted as will meet the existing and probable 
future traffic needs and conditions, consideration being given to 
peculiar local conditions. 

This provision will not alter the poHcy heretofore followed by 
the Department of Agriculture. Its effect is to strengthen the 
position wisely taken by the Secretary several years ago in the 
construction which he placed upon the word "substantial" in the 
previous act. 

An entirely new provision, however, is contained in the require- 
ment as to width. After stating in general terms that the high- 
ways to he constructed hereafter must have right of way and 
surface of adequate width, the act lays down the definition of 
adequacy for the surface by requiring that it shall not be less than 
18 feet wide. 

Heavy Penalty for Failure to Maintain 

In line with the spirit of President Harding's first message to 
Congress, in which he deprecated the failure to give proper atten- 
tion to the roads after their construction is completed so as to keep 
them constantly in condition to render service, the new act lays 
a heavy penalty upon failure to maintain the roads which are con- 
structed under it. It defines maintenance in its broadest sense 
as the constant making of needed repairs to preserve a smooth- 
surfaced highway. To insure that each highway aided by the Gov- 
ernment will receive that kind of maintenance, it provides that the 
Secretary of Agriculture shall serve notice upon any State which 
allows a road to suffer for lack of maintenance. If within 90 days 
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after the notice is served the proper attention has not been given 
to the road, the Secretary is authorized to maintain it and to 
charge the cost thereof against the Federal funds allotted to that 
State. What is more, he is directed to refuse to approve any other 
project in the State until the amount spent for maintenance of 
the project in question has been reimbursed by the State. When 
the money is paid back, it is not to be returned to the State's allot- 
ment of the appropriation, but is to be reapportioned among all the 
States, so that the delinquent State will lose all but a small portion. 



THE ROADS IN OUR FORESTS 



Asiisla 



By F. E. BoNNEK, 
J Chief Engineer, United Statei Foretl Serviet 



FEW people realize that in our National Forests every man 
has a great country estate, unrivaled by those of the richest, 
where he may enjoy himself without hindrance. There are 
no entrance fees, and the only dues consist of a reasonable require- 
ment that he avoid carelessness with fire and observe common- 
sense cleanliness and sanitation about his camp, so that it may be 
presentable to the fellow traveler following him. 

Uncle Sam, playing the role of manager of this great coopera- 
tive estate, in which every citizen of the United States is an equal 
stockholder, has his trials and problems like any other manager, 
but he is doing the best he can to open up the National Forests 
and make them fulfill one of their important functions as great 
summer playgrounds for all who wish to enjoy them. This is a 
large job, even for Uncle, who has grown accustomed to handling 
big things in a big way. By their very nature the National For- 
ests embrace the most rugged, the most densely timbered and the 
least developed regions of the entire nation. 

To begin with, these vast tracts were set aside chiefly with the 
idea of reserving what was left of our forested public domain so 
that the timber might be used under such policies as would insure 
a continuing supply for the future and to provide for water con- 
servation. Along with the timber, however, the Forests contain 
a great abundance of forage for live stock and an unlimited oppor- 
tunity for recreation. 

The use of the Forests for recreation has advanced greatly in 
recent years with the increase of automobile travel, the progress 
of building good roads and the growing appreciation of the splen- 
did opportunities for enjoying a vacation or short outing in the 
unending variety of delightful country which the National For- 
ests offer. Here exists a great deal of the most incomparable 
mountain scenery with which America is favored. Towering 
snow-capped peaks, magnificent forests older than our modem 
civilization, glistening glaciers, graceful waterfalls, beautiful lakes, 
and tumbling streams in endless array. Here the fisherman may 
find the trout streams he has dreamed of, the mountain climber 
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^H 


ascents that will test 


his skill and endurance to the utmost, the - ^M 


hunter may search out 


rare specimens of 


big game 


and for all ^H 


the rest of us there 


are 


the wonderful views, the great sdences, ^H 


the wild flowers and all the other varied attractions 


of life in the H 


great open spaces so 


fascinating to every 


normal person. ^M 


Altogether there 


are 


now 148 individual National Forests, ■ 


which are scattered 


throughout 27 States and in 


Ab>ikn ;inrl H 


Porto Rico. The most of the Forests tie, 


of course, 


in the eleven H 


most Western States. 


The average size 


oi a 1-orest is about ■ 


1,000.000 acres, or a 


n area about 40 miles 


square. 


^H 


The distribution c 


f the National Forest area between States ^| 


is as follows: 






Number 
Forests 
or parts 


National 

Forest 

land 


Stale 








Acres 


Alabama 






1 


65.167 


Alaska 






2 


20,5;9.336 


Arizona 








11,355.846 










926,985 


California 








19,172,982 


Colorado 








13.290,354 


Florida ...; 








317.S11 


Georgia 








134,095 










18,712.241 


Maine 








32,143 


Michiean 








89,466 


Minnesota 








1,047,620 


Montana 








15,917.132 


Nebraska 








205,944 


Nevada 








4,945,550 




















8,382,683 


North Carolina .. 








313,075 


Oklahoma 








61,480 










13.133,081 


Porto Rico 








12,443 










18,454 


South Dakota .... 








1,076,754 


Tennessee 








213,425 


Utah 








7,421,191 










350.362 


Washington 








9.939,712 


West Virginia . . . 








99,109 


Wyoming 

Aggregate for the 


148 


National Forests... 




8.468,793 


156,066,045 


(Twenty -six Fo 


ests 


extend into two or 


more States.) ^M 


The great wealth 


of 


natural resource 


embraced within this '' ^1 


extensive area is highly 


impressive. The 


standing 
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gates 563 billion board feet, or about 25 per cent of all the timber 
remaining in this country. The annual forage crops sustain for 
varying periods of the year about two million head of cattle and 
horses and more than seven million sheep. There are also the 
potential water power possibilities of the thousands of streams 
rushing and falling from the snow belts of the high ranges. It 
is estimated that alx)Ut 16 million horsepower may be developed 
eventually and turned to perform useful work beyond present 
comprehension. In addition, there are the buried mineral re- 
sources, the value of which no man dare hazard a guess. Ad- 
mittedly, though, the ceaseless quest for precious mineral has 
barely scratched the surface so far. Besides these definite re- 
sources, there are the more intangible values, such as the conserva- 
tion of water and stream flow control, the protection of wild life, 
the recreation uses and many others. 

\ conservative estimate of the present v-alue of the land and 
merchantable timber of the National Forests is more than a billion 
dollars. It should be understood that this estimate relates only 
to the bare worth of the land and timber and makes no endeavor 
to include a valuation for the water power and mineral resources 
nor for any of the mtangible factors. 

Contrary to a popular impression in some quarters, all these 
vast resources are not "bottled up" to be handed down to unborn 
generations, but are open now for development and exploitation 
by any citizen under reasonable and unburdensome restrictions 
merely adequate to protect the interests of the public and to insure 
a sustained production of forest products. 

One of the most pressing needs of the Forests is for more ade- 
quate transportation facilities. Complete road systems are abso- 
lutely essential for the proper care and management of this 
far-flung estate, but even more important is the need for roads, 
that make the resources available for the demands of commerce 
and for full utilization by the people. At the present time the 
great bulk of the resources are relatively inaccessible and therefore 
practically without a market. 

An illustration of this is found in the cutting of National Forest 
timber. The annual cut at present is only about 800 million feet 
out of the enormous total of 563 billion feet. The sale of even 
this much, however, returns more than $2,000,000 a year to the 
U. S. Treasury, It is calculated from the rate of annual growth 
that the National Forests will readily support an annual cut of 
at least Sj^ billion feet without depleting the supply. Figured 
merely at the present low stumpage rates, this would bring nearly 
$14,000,000 a year into the public treasury. The logging of the 
great quantity of merchantable timber in the National Forests is 
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dependent chiefly on transportation. In some sections economic 
logging requires the construction of logging railroads. This is 
especially true in the heavily timbered regions of Washington and 
Oregon. There are extensive regions, however, where the logging 
is mainly dependent upon roads. 

Somewhat similar to the timber situation is that in connection 
with the use of the forage resources. Large areas of excellent 
gra.'^ing land are now unused because of their being inaccessible 
to cattle and sheep. The construction of roads into these areas 
would provide summer range for a great deal of live stock and 
the revenue to the government from grazing leases thereby 
increased considerably. 

It is the same way with utilization of the Forests for recreation. 
This use has increased enormously in recent years, not only by 
transient tourists and campers, but by a large number of people 
tailing long-term leases for sites upon which permanent summer 
homes are established. With more extensive road improvement 
many highly attractive recreation regions now inaccessible will be 
opened up. 

Back in 1905, when the Forest Service first became charged with 
the administration of the regions withdrawn for National Forests, 
it found many large areas almost wholly without transportation 
routes of any kind. These regions consisted of very rugged land 
covered with dense timber and brush practically untouched by the 
hand of man. The earlier visitors had consisted mostly of ven- 
turesome prospectors and trappers, whose efforts toward pro- 
viding ways through the mountains contributed but little to those 
following, There were, of course, in the more open and less 
rugged regions some wagon and pack trails built by isolated 
mining companies or stock-raising interests and occasionally fair 
roads had "been built between communities separated by the 
mountains. 

Under the circumstances one of the first big tasks of the Forest 
Service was to plan out and begin construction on a comprehensive 
system of roads and trails. The funds available for such work 
in the earlier years were extremely limited and therefore the work 
was confined largely to building only the pack trails needed for 
the Forest officers to reach the more important localities. 

As time went on the need of road development in the Forests 
became more clearly understood and in response to widespread 
interest in the subject Congress granted authority in 1912 for the 
Forest Service to expend on road and trail work 10 per cent of 
the annual receipts from the sale of timber and other forest pro- 
ducts. This really furnished the start of the road building work 
in the Forests, which has been progressing at a rapidly accelerating 
rate ever since. 
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Often the National Forests cover like a blanket a great moun- 
tain range separating productive and populous valleys on either 
side. Soon after beginning the road work on a modest scale 
under the so-called "10 per cent fund" appropriation, there sprung 
up. hand in hand with the good roads movement sweeping the 
country, a call for government help in building the roads up 
through the rugged canyons and over the low passes on the sum- 
mits to provide means of travel between the communities sep- 
arated by the mountain ranges embraced in the Forests. Thus 
there developed a call for recognition by the Government of an 
obligation'to aid in the construction of the National Forest roads 
principally useful as links in the State and county trunk highway 
systems. 

Partially in response of this demand. Congress in 1916 made 
another appropriation of $1,000,000 a year, runnii^ for a period 
of 10 years, for the Forest roads. This act is still in force and 
the last appropriation will be that for the fiscal year 1926. The 
appropriation under this act is termed the "Section S Fund." The 
expenditures are reimbursed to the Treasury from the Forest 
receipts. 

In 1919 Congress recognized the need for more rapid progress 
on the building of the Forest roads and trails and passed the 
so-called "Federal Forest Road Construction" appropriation of 
$9,000,000. 

Again, in the fall of 1921, with the current funds nearing 
exhaustion. Congress appropriated $15,000,000 for the Forest 
roads and trails. This Act specifically provided for two distinct 
classes of roads. First there was set aside under the designation 
of "Forest Highway Fund," $9,500,000 of the appropriation for 
those roads in the Forests needed particularly for public travel 
and primarily important from the standpoint of completing the 
parts of the State systems and the county roads traversing the 
Forests. Thus does Congress recognize the obligation of the 
United States as a large land proprietor and reimburse the local 
agencies for the loss of taxable revenues from the areas pentia- 
nently under Federal control. This is in addition to the provision 
in force since 1908, by which 25 per cent of the gross receipts 
from operating the National Forests is paid for road and school 
purposes to the counties containing National Forest area. 

The other part of the new act set aside $5,500,000, called the 
"Forest Development Fund," for the roads and trails needed 
primarily for the protection and development of the Forests them- 
selves. This fund will allow substantial progress to be made on 
the roads and trails so necessary in the prevention and suppression 
of lire. A large numt)er of fires are started by lighting far back 
in the mountains and under present conditions a force of fire fight- 
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ers may have to travel on foot for as much as four or five days 
to reach some of these fires. Success in fighting forest fires is 
dependent mainly on attacking the fires before they have a chance 
to become large conflagrations and nothing will contribute more 
toward this end than adequate highways. 

The accompanying tabulation shows the distribution between 
States of the various appropriations for Forest roads available 
up to and including the installments forthcoming on July 1, 1922. 
No expenditures have been made yet from the $15,000,000 appro- 
priated in November, 1921, but altogether there has been ex- 
pended so far on the Forest roads and trails in excess of $20,- 
000,000. Liberal cooperation has been provided in most regions 
by the State and local agencies concerned. The Forest Service 
studies carefully the respective merits of the many projects pro- 
posed and endeavors to select first those which are most urgent. 
Advantage is taken of the expert highway engineering training 
and experience of the Government Bureau of Public Roads to 
direct the surveys and construction of all the larger projects in 
order to insure effective results conforming with the best highway 
practice. 

A big start has been made toward equipping the National For- 
ests with the transportation systems needed, but an enormous 
amount of work still remains to be done. According to the best 
estimates made by the Forest Service, there is still necessary, to 
complete the State highway systems traversing or contiguous to 
the Forests, the construction of about 5,400 miles of relatively 
high class road. To complete the county roads in the Forests the 
construction of more than 8,000 miles is required and more than 
13,000 miles of road is essential primarily for the utilization and 
manj^ement cf the Forest lands. Besides the roads, 40,000 miles 
of trails should be added to the present system, principally for 
use in connection with fire protection work. The construction of 
these roads and trails will entail a further outlay of about $140,- 
000,000, The sum is considerable, but as the work progresses 
further along toward completion and the innumerable benefits 
become better realized, the people of America will appreciate that 
the investment is creating a national asset of inestimable value. 
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ROAD BUILDING IN NATIONAL PARKS 

By Stephen T. Mather, 
Director, National Park Service 

OF the 19 national parks and 24 national monuments now com- 
prising the national park system, 17 parks and 22 monu- 
ments are located in the United States proper. One national 
park is in Alaska and one is in Hawaii. There are two national 
monuments in Alaska. The following travel figures will indicate 
the part the national parks are playing in the development of high- 
way travel. In 1916. 356,097 people visited 13 of the national 
parks; a year later 811,516 visitors came to 16 national parks and 6 
national monuments; in 1920 travel to 17 parks and 11 of the 
monuments climbed to a total of 1,058,455 persons; and last year 
the travel to 18 parks and 13 monuments amounted to 1,171,797 
persons. 

And what is of the greatest interest, 55 per cent of the visitors 
last year came in private automobiles, and of these at least one- 
half brought their own camp equipment and camped out in the 
free public camp grounds provided for them. It has been sur- 
prising to note how many visitors are recorded from the East, 
these traveling the transcontinental highways to reach their des- 
tinations. From the recreational and educational standpoint there 
is nothing in this country that exerts such a strong appeal as the 
parks. They are the property of the United States and as such 
must be properly maintained and developed. 

Shortcomings of Some Existing Roads. 

But, what is the situation that is encountered ? In some of the 
parks lying in remote localities the park roads are sufficiently devel- 
oped to be traveled in comfort by the motorist, while up to the 
park boundaries the roads, either under State or county control, 
are in deplorable condition. On the other hand, in some States 
there are excellent roads to the park entrances, and then inad- 
equate roadways within. We invite travelers to the parks and 
are frequently confronted by just criticisms and complaints 
that either before or after they have reached the parks the roads 
are in wretched condition. Several of the most important park 
roads through the mountain passes are safe only for one-way 
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travel, so that at certain hours during the day travel is permitted 
to go only in one direction. In several parks long detours are 
required to reach one side of the park from the other because no 
through roads are provided. 

Happily, due to the visit in 1920 of members of the Committee 
on Appropriations of the House of Representatives to some of 
the parks, several long delayed major road projects have been 
started, these being the Carbon River Road in Mount Rainier 
National Park, toward which $50,000 was granted, and the begin- 
ning of the Transmountain Road in Glacier Park, toward which 
$100,000 was given ; this latter will be a half-million dollar project 
extended over a period of years. In all $250,000 was granted 
last year toward the beginning of new road projects in three of 
the major parks, and these projects will undoubtedly be carried 
forward to completion. An additional amount of $133,750 was 
granted for reconstructing sections of present roads in several of 
the other parks. There are, however, many other projects that 
must be recognized as urgent before our park roads may be con- 
sidered complete; also, a number of the most important of the 
existing roads in the Yellowstone and Yosemite should be paved. 
We have not a single paved road in the national park system at 
this time. 

The National Park-to-Park Highway. 

In 1920 the great National Park-to-Park Highway was desig- 
nated, including in one great circle the major national parks of 
the West, over which one may travel from park to park without a 
break except in such instances where no through roads have been 
provided. It is earnestly hoped that the several States, through 
which this highway passes, will include their sections for early 
improvement under cooperative arrangements for Federal aid. 

Park Roads Should Be Adequate. 

It is evident that in our national road development poUcy the 
national parks have been entirely overlooked, and that the time 
has arrived where provision should be included in appropriate 
legislation to give the parks proper recognition in Federal road 
legislation by not only providing adequately constructed feeders 
to the park gates, but good roadbeds beyond those gates. In my 
opinion. $500,000 per year for a period of five years would 
enable us so to construct necessary roads within the parks, that 
when the important interstate roads and trunk lines have been 
completed our park roads will form a fitting climax to the trip, 
even as the scenery in our national parks and monuments never 
disappoints the visitor, no matter how far he travels. If this is 
done, the country will have not only a chain of splendidly con- 
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ceived and developed highways, but a proper development in our 
great recreation areas to which more of our people are finding 
their way every year. 

Appropriations and Revenues. 

The total area of the national parks is 6.949,385 acres, or 10,859 
square miles ; the total area of the national monuments is 
1,161,600 acres, or 1,815 square miles. Funds for the adminis- 
tration, protection, maintenance and improvement of the parks 
and monuments are appropriated annually by Congress. Con- 
gress, while always willing to appropiate funds for national park 
purposes, demands that those who use and enjoy these play- 
Under this general policy the national parks are made to earn a 
revenue each year from their operation, the bulk of which is 
derived, first, by the imposition of a fee charged private motorists 
for the use of the park roads, and second, from a percent^e of 
the earnings of public utilities operating within the parks under 
franchises given by the government. 

The entrance fee for automobiles is based on the mileage of 
automobile roads in the various parks and varies from 50 cents 
in the General Grant National Park to $7.50 in the Yellowstone, 
where 303.55 miles of road are available for the use of motorists. 
In several of the parks where there is a small road mileage or 
where the roads have not been constructed by the government no 
entrance fee is charged. While a charge is made for the use of 
the roads, free public camp grounds have been established in each 
park where pure water is made available, sanitation facilities are 
provided and where the comforts of the camper are looked after. 

Larger appropriations for continued and adequate park devel- 
opment will increase the popularity of the parks, which in turn 
would be reflected in increasing revenues derived from their opera- 
tion. Eventually the parks should be practically self- supporting. 
The total revenues earned by the national parks during the fiscal 
year 1920 amounted to $316,877.96, or to 37 per cent of the total 
appropriation granted for the same fiscal year. Revenues derived 
from the national parks, with the exception of those derived from 
the Hot Springs National Park, are turned into miscellaneous 
receipts of the Treasury. Revenues derived from the Hot Springs 
National Park are used in the administration and upkeep of that 
park, which is practically self-supporting. The following table 
gives some interesting statistics concerning the national parks: 

First National Conference on State Parks. 

For the first time since park creation became a public question 
leaders in the movement to preserve choice places in the various 
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States and under State control as centers of recreation, health, 
uid education met in national conference at Des Moines, Iowa, on 
:he 10th, 11th and 12th of January. This conference was called 
jy Governor Harding of Iowa at the suggestion of the Secretary 
jf the Interior. Over half the States had representatives present, 
ind speakers from almost every corner of the United States 
ippeared on the program to discuss special themes of nature 
merest. 
The resolutions adopted by the conference follow : 
The national conference on parks, assembled in Des Moines, 
January 10. 11 and 12, 1921. upon the call of the Governor of 

Courttiy d/ Ihr Nal.onal Park Srfvicr 

Rati near Many Glacier Hotel, Glacier national Park 

Iowa, and at the suggestion of the Secretary of the Interior, and 
in cooperation with the National Park Service, declares its belief : 

1. That public parks, local, county, State, and National, are 
necessary for the best development of patriotism, of efficient 
manhood and womanhood, and of business and civic life in the 
United States. 

2. That such parks should include not only ample and organ- 
ized provision for recreation, but also for the preservation in their 
natural sUte of liberal areas embracing the varied types of prairie, 
forest, lake, river, and mountain scenery of America, as well aa 
the natural wonders that distinguish our country. 
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3. That it is incumbent upon our governments, local, county, 
State, and National, to continue to acquire sites suitable for 
recreation and the preservation of wild life, until eventually there 
shall be public parks within easy access of all the people of our 
nation. 

To facilitate such acquirement we recommend the appointment 
of a special committee to study the park laws of the several States 
and to confer with the executive committee of the national con- 
ference of commissioners on uniform State laws, with a view to 
the preparation and presentation of mode! drafts. 

4. That this conference, recognizing the fundamental value of 
forest recreation, recommends the establishment of further Na- 
tional, State, county, and municipal forests and that the recrea- 
tional use of such areas be correlated with similar activities in 
other publicly owned areas. 

5. That either as public parks or monuments, important historic 
sites and trails (both Indian and colonial) should be preserved, 
marked, and maintained for the instruction and inspiration of 
this and future generations. 

6. That all public parks, already acquired or later to be set 
aside, shall be considered as forever dedicated to the people and 
shall be held inviolate from commercial use and private gain. 

7. That the creation of a sentiment favorable to the preserva- 
tion of wild life, without as well as within our parks, is one of 
the great duties of our generation, and that the estabhshment of 
a conservation day— State or National — may be one of the surest 
means of "developing such sentiment. 

8. That it is important to develop a great system of intercity, 
interstate, and national park highways. Along these and other 
routes of travel it is desirable to protect wild life, especially trees 
and wild flowers, and to restore such life wherever it has been 
despoiled. It is particularly desirable to preserve large and char- 
acteristic trees along the highways to serve as memorials of the 
past. 

9. That, as a means of cementing all park interests into a 
harmonious whole and to provide for further conference and 
exchange of ideas, this body recommends the adoption of a policy 
of an annual meeting of this character and recommends in par- 
ticular the organization of a second conference on parks in 1922; 
in pursuance of this object it also recommends appointment of 
a committee which shall have power to make the necessary 
arrangements for this second conference, 

10. This body expresses the hope that a way be found to pub- 
lish the proceedings of this first national conference on parks, 
and for this purpose it recommends the appointment of a com- 
mittee on publication. 
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11. This conference hereby expresses its grateful appreciation 
of their service to all who have made this conference possible. 

Undoubtedly the first national conference on State parks will 
have far-reaching results. The State park movement, already 
so auspiciously begun, is bound to grow in popularity once its 
purposes become generally known, and the time will come when a 
State park will be available every hundred miles or so up and 
down the entire continent, offering not only some particularly 
choice bit of local native scenery or historic accent for the enjoy- 
ment of the traveler, but well-equipped camping places that will 
provide for his physical comfort. 

As a result of the conference a number of States, among them 
Washington and Virginia, which have no State parks, placed bills 
for the creation of such parks before their legislatures at their 
last session. California's legislature has passed a bill appropriat- 
ing $300,000 for the purchase of Redwoods, in Humboldt and 
Mendocino Counties; Wisconsin has set aside about 7,800 acres 
of forested lake and river region as. the Northern Lakes Park ; 
and the Allegheny Park of about 50,000 acres in an historic and 
picturesque part of Cattaraugus County, N. Y., has just been 
established. These are but a few of the developments in State 
park establishment in the last few months. 
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HIGHWAY MANAGEMENT AND FINANCING IN 
THE VARIOUS STATES 

ALABAMA 

State Road Legislation 

Under the law, passed by the legislature in 1921, the State 
highway commission consists of the senior professor of civil engi- 
neering in the Alabama Polytechnic Institute, the State geologist 
and a member appointed by the governor from each of the ten 
congressional districts of the State. The commission deals with 
matters of general policy and acts for the highway department in 
all its relations with the governor and the legislature. The State 
highway engineer is chosen by the commission and holds office 
at their pleasure, but must be a competent engineer with six years' 
experience in actual charge of engineering work, not less than 
three of which shall have been in charge of highway construction. 
He is required to make a general highway plan of the State, col- 
lect information, determine the character and supervise the con- 
struction of roads built by the State and those built with the aid 
of the Federal Government. 

The law provides that the State highway commission shall con- 
struct roads that lead from county seat to county seat of the 
various counties over the most direct and feasible routes, and for 
an equitable division of funds, labor and time between the various 
counties in the construction of such roads. 

The commission has prepared a map showing the primary and 
secondary systems of roads first to be constructed. This system 
coordinates with trunk roads of border States and embraces 3,890 
miles. The total road mileage in the State is estimated at 55,570. 

In order to receive aid from a State a county does not neces- 
sarily have to appropriate any money, but the State highway com- 
mission may condition an appropriation of a sum of money for 
road construction in a county upon the county's appropriating a 
sum to be fixed by the commission. Under the old law contracts 
were awarded in the name of the county; under the new law all 
contracts will be made by the State of Alafama. The State has 
authority to maintain any road constructed by the State with 
State funds. 

Local Road Legislation 

An elected board of county commissioners, consisting of the 
probate judge and four others, has jurisdiction over local roads. 
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but boards of revenue or like boards may be created by special 
statute to take the place of boards of county commissioners. A 
supervisor of roads for an entire county may be appointed by the 
l»oard. The board divides the county into road precincts and 
appoints a road overseer for each precinct. Road taxes may be 
worked out in counties having less than $100,000,000 assessed 
valuation. 

Bond Legislation 

On September 27, 1919, the legislature passed an act author- 
izing an election 90 days or later after the adjournment of the 
legislature, to amend the State constitution so as to permit the 
issuance and sale of $25,000,000 in State road bonds with which 
to build a system of State roads. Interest on these bonds are to 
be paid from the revenue derived from the sale of motor vehicle 
licenses. From this fund there shall also be created a sinking 
fund, as well as a fund for the maintenance of the roads. 

The election was held February 16, 1920, and the amendment 
was adopted by a majority of approximately eight to one. The 
bonds cannot be sold for less than par and shall bear interest at 
not to exceed 5 per cent. Since this amendment was adopted a 
special session of the legislature called another election for the 
21st of February, 1921, to determine whether or not the original 
amendment shall be so amended as to permit $5,000,000 worth of 
the bonds to bear interest at a rate not to exceed 6 per cent. 

About this time the State Supreme Court handed down a de- 
cision declaring the original amendment null and void because of 
the technicality. The Governor called a special session of the 
legislature in October, 1921, and the question of an amendment 
to the Constitution permitting the sale of $25,000,000 in bonds 
was again submitted to a vote of the people. The election was 
held on January 30, 1922, and carried by a vote of approximately 
nine to one. The method of financing the bonds is the same as 
that provided for in the original act. 

The court of county commissioners and board of revenue of 
any county may order an election on the issuing of county bonds 
to build roads or to pay debts created for the building of roads. 
After an election is held, another such election shall not be held 
within one year. A majority vote is necessary to carry. The 
amount of bonds shall not exceed 3"^ per cent of the assessed 
value of property and shall bear not to exceed 5 per cent interest, 
shall be sold for not less than par value, and shall run for such 
time as may be fixed by the court of county commissioners and 
board of revenue. No specific provision is made by law for re- 
tiring the bonds, and this matter presumably is left to the discre- 
tion of the court of county commissioners and board of revenue. 
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Convict Labor Laws 

The convicts of any county or municipality may be worked 
upon the public roads, bridges or ferries of the county under the 
direction of the court of county commissioners, or they may be 
hired to other counties. State convicts may be hired by a county. 



Automobile Registration 

Automobile licenses are issued by the probate judge of each 
county, who sends 20 per cent to the treasurer of the city, town 
or county where the licensee resides, 77y2 per cent to the State 
treasurer, and retains 2^/2 per cent as commission. 

License fees for private cars are: Under 25 h. p., $11.25; 25-30 
h. p., $18.75 ; 30-40 h. p., $26.25 ; 40 h. p. or more, $30. The 
fee is based on the insurable horse power of the car. 

For electric automobiles, other than trucks, the tax is $20; for 
steam ^automobiles, $25; motorcycles, $5; motorcycles with side 
seats, $7.50. 

Automobiles, commercial. — Trucks less than 1 ton, $25 ; trucks 
1 to 2 tons, $22.50 ; trucks 2 tons and less than 3 tons, $37.50 ; 3 
tons to 4 tons, $56.25 ; 4 tons and over, $75. No aggregate load 
exceeding 10 tons will be allowed on public roads. 

Automobiles for hire. — With seating capacity of 5 persons, or 
less, $37.50 ; seating 5 to 10, $60 ; 10 persons or more, $90. 



Road Funds 

State highway funds are derived solely from receipts from 
motor vehicle licenses and registrations and from the State bond 
issue. During the year ending September 30, 1921, the receipts 
from the motor vehicle fund amounted to $917,811.50. It is esti- 
mated that the receipts from this fund for 1922 will be about 
$1,100,000. It is planned to spend about two and a half million 
dollars from the State bond issue during 1922. Aside from ex- 
penditures by the State highway department, the counties ex- 
pended during 1921 about $3,300,000 and it is estimated that they 
will spend approximately the same amount during 1922. 



Progress Report 

Of the State highway system, 3,890 miles, it is estimated that 
1,000 miles have already been improved or contracted for. The 
mileage type and cost of roads completed during 1921 is indicated 
as follows: 
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Type Miles Cost 

Warrenite BituKthic 3.0 % 145,394.00 

Concrete 0.6S 22.904,00 

Bituminous macadam.... I.O 20,337.10 

Macadam US 125,381.55 

Gravel 52.05 564,394.58 

SandOay 21.00 122,061,00 

Bridge construction 185,951.41 

Grand total 89,20 $1,000,472.23 

The mileage and the cost of roads under contract December 
20, 1921. is indicated as follows : 

Type Miles Cost 

Gravel and chert 150,05 $1,453,850,52 

Sandclay 34.42 212,546.74 

Bituminous macadam 9.00 183,033,90 

Bituminous concrete 8.89 228,041.56 

Concrete 4,66 161,766.61 

Macadam 20.78 170,048,97 

Bridges 1933 Lin. ft. 475,952.69 

Total 227.80 Miles involving 2,409,228.30 

1933 Lin, ft. of Bridges 475,952-69 

Grand total $2,885,240.99 

The construction program for 1922 is indicated as follows: 
Type Miles Estimaled Cost 

Asphalt or concrete 27.71 S 947,938 00 

Bituminous macadam 88.12 1,888,926.00 

Gravel 84.78 978,431.60 

Sand clay 100.22 556,385-06 

Bridge projects 531,000.00 

Grand total 300.83 $4,902,580.66 

The State has under construction at present 267 miles of roads 
estimated to cost $3,044,422. 

The program for 1921 embraces 320 miles of road, the esti- 
mated cost of which, including one bridge, is placed at $5,693,729, 
of which the State's share, including the bridge, amounts to 
$2796,865. This program includes 65 miles of bituminous 
macadam, costing approximately $1,820,999; 184 miles of gravel, 
costing $3,046,045; 67 miles of sand-clay, costing $539,195; 4 
miles of asphalt pavement, costing $124,558; and one bridge in 
Montgomery County, for which the 1920 expenditure is esti- 
mated at $162,933. All of this work involves Federal aid on the 
fifty-fifty basis. 

Maintenance 
The State maintained 248 miles of road during 1921 at a cost 
of approximately $20,000. During 1922 the State plans to main- 
tain about 400 miles of road. Receipts from the motor vehicle 
fund are used for the maintenance of these roads. 
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State Highway Officials 

State Highway Commission. — Hon. John Craft, Mobile, Ala.; 
Mr. F. J. Cramton, Montgomery, Ala.; Senator J. E. Espy, Abbe- 
ville, Ala. ; Mr. S. P. McDonald ; Senator O. T. Smith, Goodwater, 
Ala.; Senator John A. Rogers, Gainsville, Ala.; Mr. Thomas E. 
Orr, Albertville, Ala.; Mr. Andrew G. Patterson. Decatur, Ala.; 
Mr. S. R. Batson, Birmingham, Ala.; Marvin Pearce, Winfield, 
Ala. ; Dr. E. A. Smith, University, Ala. ; Prof. John A. Callan, 
Auburn, Ala. 

State highway engineer, W. S. Keller, Headquarters, Mont- 
gomery. 

Revised by W. S. Keller, State highway engineer. 

ALASKA 

Road work in Alaska is under the direction of a Federal Board 
of Road Commissioners, the Department of Agriculture and the 
Territorial Board of Road Commissioners. The first two agen- 
cies have jurisdiction over the Federal work and the Territorial 
Board administers the territorial work. 

Board o£ Road Commissioners for Alaska 

The Board of Road Commissioners for Alaska, generally re- 
ferred to as the "Alaska Road Commission," was organized May 
15, 1905, by order of the Secretary of War, in conformity with 
an act of Congress approved January 27, 1905. The organization 
consists of three members, one of whom acts as president of the 
board and in general charge of operations, one as engineer officer 
responsible for the proper execution of all work in the field, and 
one as secretary and disbursing officer in charge of the office and 
all disbursements. From its inception until December 29, 1917, 
the board reported direct to the War Department, through the 
adjutant general of the army, but on the latter date orders were 
issued by the Secretary of War placing the work under the gen- 
eral supervision of the chief of engineers. 

The act of Congress authorized the board, "upon their own 
motion or upon petition, to locate, lay out, construct and maintain 
wagon roads and pack trails from any point on the navigable 
waters of Alaska to any town, mining or other industrial camp 
or settlement, or between any such town, camps or settlements 
therein, if in their judgment such roads or trails are needed and 
will be of permanent value for the development of the district." 
In accordance with this authority, the hoard has from time to 
time undertaken the construction of new roads and trails, with a 
view to rendering reasonably accessible all parts of the Territory, 
and aiding in the early development of the productive sections. 
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Unexpected discoveries of mineral deposits in different parts of 
the Territory and the likelihood of further discoveries have 
made the adoption of a fixed project impossible, but practically 
all of the roads and trails west of the 141st meridian have been 
laid out so as to form part of a connected system, covering nearly 
all of the developed portions of the Territory. 

The act carried with it a provision for the expenditure of 70 
per cent, later reduced to 65 per cent, of what is known as the 
Alaska fund, derived from Federal vocational and trade license 
taxes outside of incorporated towns. This fund proved to be so 
entirely inadequate, as well as so uncertain in amount, that the 
president of the board at the end of the first season set forth the 
situation in a special report. The Secretary of War took the mat- 
ter up with Congress, with the result that an appropriation of 
$185,000 was made for the fiscal year 1907 in aid of the work. 
Annual appropriations, varying from $100,000 to $500,000, have 
been continued to date. 

By 1913, sufficient work had been done to warrant consideration 
of a general program of road and rail development. After a 
general overhauling of the situation the board submitted a recom- 
mendation that $7,250,000 be appropriated during the next ten 
years so as to provide Alaska with a complete road system such as 
immediate needs justified, and sufficient to meet all reasonable 
demands until the territory should be sufficiently developed to 
take over internal public works as a part of its own government. 
This recommendation was to provide for — 

(a) The maintenance of the existing routes. 

(b) Completion of the projects already undertaken. 

(c) Completion of projects already approved but not yet 
undertaken. 

(rf) Completion of projects likely to arise with the devel- 
opment during the succeeding ten years. 

By 1916, Congress reached favorable consideration of this pro- 
ject and appropriated $500,000 for that year. An equal amount 
was secured in 1917. Then the war came along and appropriations 
were cut to merely nominal amounts. As a result large sections 
of the old system were not kept in repair and some sections be- 
came impassable. 

In 1920. the board was reorganized and prepared a new ten 
years program which has the support of the Governor of Alaska, 
the Territorial Road Commission, and the Interdepartmental 
Alaska Board in Washington. This program, in addition to the 
considerations entering into the 1913 program, had to take into 
account the following new elements in the problem : 
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(a) Increased cost of labor, materials and supplies. 
(6) Need for the reconstruction and rehabilitation of a 
large portion of the old routes. 

(c) Requirement for a more substantial type of construc- 
tion and a road so surfaced as to stand light truck traffic. 

(rf) Necessity for a system of feeders to the Government 
railroad. 
This program called for an initial appropriation of $1,200,000 
increasing to $1,600,000 for the third year, and then tapering off 
to $450,000 for the tenth year, by which time Alaska should have 
developed to such an extent as to take over the major portion of 
her road and trail construction as a part of her own interior de- 
velopment. The above estimates are for the direct appropriations 
of Congress and are exclusive of moneys accruing from the 
Alaska tax fund or from appropriations by the Territorial legis- 
lature. 

The amount expended on all projects from January, 1905. to 
June 30, 1921, was as follows: 

Construction $3,727,249.69 

Maintenance 2,276,812.27 

Total $6,004,061.96 

Unexpended balance 537,407.13 

Of this amount $3,830,000 was appropriated by Congress, 
$2,482,204.54 was received from the Alaska fund and $229,264.55 
was contributed by the Territorial legislature. During the fiscal 
year ending June 30, 1921, $234,545.18 was expended for main- 
tenance and $432,243.90 for construction, a total of $666,789.08. 

The result of the expenditure is a total mileage of roads and 
trails aggregating 6,290 miles. Of this amount 3,766 comprise a 
connected system reaching from Valdez on the coast and Chitina 
on the Copper River railroad, to Eagle, Fairbanks and several 
settlements above the Arctic Circle, to the Lower Yukon, Nome, 
Candle, and Bering Straits. This system is joined at several 
points on the Yukon River by a secondary connected system 
of 1.736 miles, which begins at Seward, on the coast, and serves 
the Iditarod, Ophir and Innoko districts. In addition to this 
5,502 miles of connected roads, there are 788 miles of short local 
roads and trails in various other parts of the Territory. 

Practically all of the roads and trails are used as mail routes 
and by far the greater part of the system furnishes the only 
means of communication in this vast territory. Of this total, 1,101 
miles are classed as wagon road, 756 as winter sled roads, 3,721 
miles of permanent trail and 712 miles of temporary flagged trail. 
Approximately 600 miles of wagon road have a light gravel sur- 
face. 
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About 500 automobiles and trucks are used in the Territory. 
While funds have not permitted the construction of automobile 
roads, nevertheless 90 per cent of the summer traffic is handled 
by motors. 

The average cost of wagon road, including maintenance, to 
date is approximately $4,300 per mile ; sled road, $450 per mile, 
and trails $150 per mile. 

The headquarters of the commission are located at Juneau. 
The Territory is divided into five districts. The southeastern dis- 
trict comprises that part of Alaska south and east of the 141st 
meridian; the Valdez district, the country west of the Hist 
meridian, running as far north as Rapids on the Valdez- Fairbanks 
road, and bounded on the west by the 148th meridian ; the south- 
western district, the territory between the 148th meridian and 
Kuskokwin River, including the Tacotna and Ophir sections. The 
Yukon district begins at the north boundary of the Valdez district 
at Rapids, and includes all work along the Yukon River, the coun- 
try around Fairbanks, and the Tanana River Valley. The Nome 
district is confined to the Seward Peninsula. 

Each district is in charge of a district superintendent, the super- 
intendents also being bonded disbursing clerks. Under each 
superintendent are foremen in charge of working crews on differ- 
ent projects. The crews are often working far from headquarters 
and the distances are so great and means of transportation so 
uncertain and slow that it is difficult for the superintendents to 
visit all of the projects in their districts. As the principal work- 
ing season begins in June and ends in October, the superintendent 
is a busy man and his efforts are necessarily confined to the most 
important projects. 

Under the cooperative road act of April, 1919, the President 
of the Board also acts as consulting engineer for the Territory 
on all matters relating to public works. He supervises the activi- 
ties of the Territorial Divisional Road Commission and certifies 
vouchers for payment to the Territorial Board. 

The members of the board are; 

sjor James G. Steese, Corps of Engineers, President. 

Major John C. Gotwals, Corps of Engineers, Engineer Officer. 

Captain Charles S. Ward, Corps of Engineers, Secretary and 
Disbursing Officer. 

Department of Agriculture 

Under the provisions of section 8 of the Federal aid road act 
the system, as planned, embraces a total of 255 miles of road and 
trails limited to the Tongass and Chugach national forests. On 
July 1, 1919, $245,451 of Federal funds were available for this 
work. As the Territorial law did not permit cooperation as re- 
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quired under the terms of the Federal aid act, no construction 
could be undertaken until the legislature passed a law meeting the 
requirements. In April, 1919, a law was passed giving the Ter- 
ritorial board of road commissioners (composed of the governor 
of the Territory, surveyor general and Territorial treasurer) 
authority to enter into cooperative agreements with the board of 
road commissioners for Alaska and the Secretary of Agriculture. 
This law has permitted the closest cooperation. 

The Federal work was centralized during the first year {Feb- 
ruary, 1920) as the president of the board of road commissioners 
for Alaska was also the representative of the Department of 
Agriculture on all work coming under the provisions of the Fed- 
eral aid road act. Six projects, aggregating 33 miles, were han- 
dled in 1920. For the fiscal year 1921, 9 projects, aggregating 
about 60 miles, were under construction. For the working sea- 
son of 1921 about $100,000 of Department of Agriculture funds 
were available. 

The construction carried on by the Department of Agriculture 
is limited to the Tongass and Chugach National Forests in south- 
eastern and southwestern Alaska. These projects are former pro- 
jects of the Alaska Road Commission, but are now being carried 
on as cooperative projects by the Department of Agriculture with 
its own funds matched by funds of the Territory. This releases 
Alaska Road Commission funds for expenditure in parts of the 
Territory to which Department of Agriculture funds are not ap- 
plicable. 

Cooperation is extended within the limits of available funds 
when the Territory allots 25 per cent of the total cost of any pro- 
ject within the boundaries of the national forests. The Territorial 
Road Commission and the Forest Service determine what projects 
shall be carried out and the funds allotted by them for the purpose 
are then turned over to the U. S. Bureau of Public Roads which 
proceeds with the work of actual construction. Approximately 56 
miles of roads have been constructed,— 45;^ miles of which are 
standard 14-foot automobile highways and the remainder sleigh 
roads. 

Chas. H. Flory, Forest Supervisor, 

Chester W, Cheatham, Sr., Highway Engineer, Bureau of 
Public Roads. 

Territorial Board of Road Conmiissioners 

By act of the Territorial legislature, session of 1919, the Ter- 
ritorial board of road commissioners is composed of the governor, 
surveyor general, and Territorial treasurer, who have general 
supervision over the Territorial road work. 

The Territory is divided into four divisions, which correspond 
to the four judicial divisions. Four hundred thousand dollars 
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were appropriated for the period of two years, $100,000 being 
allotted to each division. The road law authorizes the Territorial 
board to enter into cooperative agreements with the board of road 
commissioners for Alaska and the Secretary of Agriculture for 
the construction, repair and maintenance of any public road, 
bridge or ferry within Alaska. During the two seasons provided 
for, $184,685.08 were allotted for cooperative work with the 
board of road commissioners for Alaska and $109,000 for cooper- 
ation with the Department of Agriculture under the provisions 
of section 8 of the Federal aid road act. Approximately $200,000 
was allotted each year, the remainder of the $400,000 being ex- 
pended by the chairman of the four divisional road commissions, 
composed of a chairman elected by popular vote, and two mem- 
bers appointed by the governor. The law provides that after 
March 1, 1921, the chairman shall be appointed by the governor 
and two other members of the divisional commission shall be 
elected by popular vote. 

Under the Territorial Act of April 21, 1919, superintendents 
of the Alaska Road Commission in the 3rd and 4th divisions have 
been appointed chairmen of the Territorial Division Road Boards. 
The funds are disbursed upon territorial vouchers but the work 
is supervised by the officials of the Alaska Road Commission. 
The Territory thus secures the benefit of the extensive organiza- 
tion and the equipment of the Alaska Road Commission without 
any cost for overhead. 

The Territory is also cooperating with the Alaska Road Com- 
mission in road construction in the 2nd division, in the construc- 
tion of the Tacotna-Ophir road in the Kuskokwim District of the 
4lh division, the Talkeetna-Cache Creek road in the 3rd division 
and in connection with several small projects in the 1st division. 
The road law of the Territory has also been a great aid to the 
Alaska Road Commission in extending cooperation upon impor- 
tant projects. In the springs of 1920 and 1921, the acts for sup- 
port of the army which carry the Federal appropriation for the 
Alaska Road Commission were passed so late that it would not 
have been possible for the Alaska Road Commission to initiate 
its work and take full advantage of the short working season had 
the Territory not allotted to it a substantial portion of its own 
funds. 

The last session of the legislature appropriated $240,000 for 
the biennium ending March 31, 1923, and also passed two special 
acts, one appropriating $25,000 for the construction of a bridge 
over the Nizina River and providing for its construction under a 
cooperative agreement with the Alaska Road Commission, and 
the other authorizing the Alaska Road Commission to negotiate 
for the purchase of the Seward Peninsula Railroad for and in 
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behalf of the Territory, and then to maintain and operate it as a 
public tram and highway and appropriating money therefor. 

A review of the report of the Territorial Road Commission for 
1920 shows conclusively that the cooperative plan of constructing 
roads provided for by territorial law results in a more equitable 
distribution of funds, prevents duplication and makes possible 
the maintenance of one well coordinated organization with collec- 
tive funds at its disposal to more effectively develop an adequate 
system of roads in the Territory. 

The Federal Government has offices at convenient points, and 
as there is no overhead charge on cooperative work it is quite an 
advantage to the Territorial officials to do most of their work in 
cooperation with the Federal authorities. 

The members of the Territorial board are — Scott C. Bone, 
Governor, Chairman of the Board ; Karl Theile. Surveyor-Gen- 
eral. Secretary of the Board; Walstein G. Smith. Territorial 
Treasurer, Treasurer of the Board ; James G. Steese, President of 
the Board, Alaska Road Commission, Consulting Engineer. 

Prepared by James G. Steese. major, Corps of Engineers, 
President Board of Road Commissioners. Juneau. Alaska. 

ARIZONA 

The State highway department is administered by the State 
engineer, who is appointed by the governor for a term of two 
years. He is assisted by an assistant State engineer, in special 
charge of the Federal aid; a chief clerk in charge of accounting, 
records, etc. The department is further sub-divided, a chief locat- 
ing engineer, chief construction engineer, chief engineer of main- 
tenance, office engineer, bridge engineer and engineer in charge of 
testing, being in charge of their respective lines of work. 

The department also has a superintendent of equipment, gen- 
eral storekeeper and master mechanic, who are all located at the 
central depot, and technical and clerical assistants are appointed 
by the State engineer or by the heads of the various departments. 
The former position of division engineer has been abolished and 
in its place competent engineers have been assigned to each major 
project, under whom are necessary resident engineers. 

The State highway department has charge of the construction 
of all work financed wholly, or in part, with State or Federal 
funds, and on request acts in an advisory capacity to local officials. 
A system of State highways comprising approximately 1,600 
miles has been laid out by the State engineer. These roads are 
improved under the direction of the highway department with 
State, Federal and county funds. State highways when completed 
are maintained by the State. 
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The highway department has made application for Federal aid 
on practically every project undertaken since 1919. The amount 
of Federal aid available exceded the amount of State funds so 
that the State department cooperated with the county highway 
commissions in the construction of roads, in order to take advan- 
tage of all available Federal funds. All Federal aid is being 
applied to the State highway system. 

Local Legislation 

The county boards of supervisors have jurisdiction over local 
roads. They may appoint a county engineer at a salary not 
exceeding $3,000 per year. 

Boards of supervisors may levy a regular tax at a rate not 
exceeding 25 cents on the $100, the proceeds to be expended 
by the board. The assistance and advice of the State engineer 
may be requested in the expenditure of this money. A $2.00 
poll tax is also levied by counties, and the highway commissions 
and boards of trustees for districts may levy special taxes for 
road purposes within their jurisdiction. 

Bond Legislation 

Bonds may be issued by the county boards of supervisors when 
authorized by a majority vote of the property tax paying voters, 
when a county highway commission has been legally constituted. 
These commissions consist of five members appointed by the 
board of supervisors to have charge of the expenditure of funds 
derived from the sale of bonds. Such commissions may appoint 
an et^ineer and other assistants to take charge of road work. 
The bonds must be of the serial type, bearing not to exceed 6 per 
cent interest, and may not run longer than 40 years. 

Sinking fund bonds bearing not to exceed 6 per cent interest 
when authorized by two-thirds majority of the property tax 
paying voters affected, may be issued by the trustees of legally 
constituted special road districts. 

Convict Labor 

State convicts may be used on State highways and bridge con- 
struction under the prison law, which provides $60,000 annually 
for meeting the cost of such labor. In addition, the prison 
maintenance fund pays into the State road fund an amount equal 
to the expense of keeping the numl>er of prisoners employed on 
the State highways and bridges. 

Automobile Registration 

The Secretary of State has charge of registration, the rate 
being $5 for 25 h.p. and less; 25 to 40 h.p., $10; more than 40 
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h.p., $15; for trucks of less than lyi ton capacity, $10; for trucks 
of not more than 3 ton capacity, $15; for trucks of over 3 ton 

capacity, $25 ; and for motorcycles, $2. 

State Road Funds 

A tax of one-half mill on each dollar of the assessed valuation 
is levied annually within the State for the purpose of raising a 
fund to he known as the State road fund for use in the construc- 
tion and maintenance of State highways and bridges. This fund 
produces approximately $400,000 per annum. Twenty-five per 
cent of this money is expended upon the authority and under 
the direction of the State engineer. Seventy-five per cent of the 
fund must be spent in the respective counties in which it is raised 
upon the authority and under the direction of the county board 
of supervisors and the State engineer. The receipts from auto- 
mobile licenses go into what is known as the 25 per cent State 
road fund. They produce about $200,000 per annum. A tax 
of one cent per gallon on gasoline will yield about $150,000 per 

Progress Report 

A 7 per cent system consisting of 1,428 miles of road has been 
submitted to the Secretary of Agriculture. This includes the 
Old Trails Highway, crossing northern Arizona; the Bankhead 
Highway, crossing southern Arizona ; a road from Phoenix to 
the New Mexico line via Superior, Miami, Gloi^e, Safford and 
Duncan; a road from Tucson to Nogales, and a road from 
Phoenix to Presscott and Ash Fork. This system should be 
completed in about two years. 

State Highway Officials 

Thomas Maddock, State Engineer; F. N. Holmquist, As- 
sistant State Engineer; W. J. Jamieson, Office Engineer; C, C. 
Small, Chief Locating Engineer; E. A. Wolfe, Chief Construc- 
tion Engineer; I. P. Fraizer, Chief Maintenance Engineer; Mer- 
rill Butler, Bridge Engineer ; W. R. Ingraham, Chief Clerk ; E. C. 
Moore, Purchasing Agent. 

Revised by F. N. Holmquist, Assistant State Engineer. 

ARKANSAS 
State Highway Legislation 

The State highway commission consists of three members, 
made up of the commissioner of State lands, highways and 
improvements, chairman; and two members appointed by the 
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governor, who serve two years, the term of one member expiring 
each year. 

There is an advisory board to the highway department, com- 
posed of the State highway engineer, the head professor of civil 
engineering of the University of Arkansas, who is ex-officio 
consulting engineer of the highway department, and a member 
appointed by the governor. 

The commissioner of State lands, highways and improvements 
appoints a State highway engineer subject to the approval of the 
commission. The engineer must be a graduate in engineering of 
some reputable school of engineering and skilled in road building. 

The highway improvement fund is derived from motor vehicle 
fees and licenses and a tax of one cent per gallon on gasoline. 
This fund is used for the support of the highway department 
and, together with Federal aid, is apportioned to counties or 
projects by the State highway commission on approval of the 
advisory board. 

The department is required to collect data, to see that road 
laws are enforced, and to hold road institutes at least once a year, 
which county judges, county engineers and road overseers are 
required to attend, and for which they receive the same pay as 
if they were engaged in actual work. The department is required 
to furnish plans and specifications when requested to do so, and 
to aid in the formation and management of highway improve- 
ment districts. 

Highway improvement districts are created on application to 
the county courts, giving description of the roads to be improved 
and the territory traversed by them. 

Under an act approved in March, 1917, the State highway 
department is given authority to take advantage of Federal aid 
and to cooperate with the Federal Government. The State's 
share of the funds are derived from the highway improvement 
fund appropriated by the legislature and from the funds of the 
various road improvement districts to which the aid is granted. 

The State commission allots State and Federal aid funds to 
the various road improvement districts upon recommendation of 
the advisory board. 

There are in the State 70,000 miles of public roads, classified 
as follows: State roads, 1,032 miles; Federal primary roads, 
2,100 miles; Federal secondary roads, 2,800 miles, and county 
roads, 64,168 miles. 

Local Legislation 

The county judge has original exclusive jurisdiction over the 
county roads. Overseers and commissioners of county and town- 
ship roads are either elected or appointed, depending upon the 
law affecting each county. 
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The per capita road tax may be worked out. A 3-mill road tax 
on all assessed property is collected in cash. Special assessment 
districts for road construction may be formed upon petition of a 
majority of the property owners. The cost is assessed upon the 
property and the work done under the supervision of three com- 
missioners, who receive not more than $5 per day each for the 
time actually employed. The approximate amount of money 
raised from these sources during 1921 was $1,500,000. 

Bond legislation 

An act approved March 30, 1915, provides for the formation 
of road improvement districts and for floating bonds (the life of 
which are not to exceed 30 years) for the purpose of building, 
constructing and maintaining highways. The board of commis- 
sioners of a road improvement district may issue bonds to be 
retired either serially or by a sinking fund. Under this act the 
highway department is required to make preliminary surveys, 
plans, specifications and estimates of cost when petitioned by 10 
or more land owners or the county judge for the purpose of 
organizing a road improvement district. 

Convict Labor 

The highway commission may employ as many of the State 
convicts on the public roads as may not be otherwise employed 
by the penitentiary authorities, the expense to be borne by the 
county or improvement district in which they work. 

County convicts may be worked uf>on the highways of a county. 
Special road improvement districts may use convict labor and 
pay a flat rate of 75 cents per day to the county. 

Automobile Registration 

Automobiles are registered annually with the commissioner of 
State lands, highways and improvements. The fees are as fol- 
lows : 25 cents per h.p. and 25 cents per 100 pounds weight of 
vehicle and load, 150 pounds being added for each passenger. 
The rates on trucks equipped with pneumatic tires range from 
$15 for a one-ton truck to $150 for a six-ton truck. For three 
to six ton trucks equipped with two or more solid tires the rate 
is IJ^ times the above schedule. There is also a tax of 1 cent 
per gallon on gasoline. 

Thirty per cent of the revenue derived from registration fees 
(now about $800,000) and 50 per cent of the receipts from the 
gasoline tax is deposited to the credit of the highway improve- 
ment fund of the State. The balance is retained for the construc- 
tion and maintenance of county and road improvement district 
roads. 
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Road Funds 

Amount of Slate funds expended dvring 1921: 

State aid automobile license fee and gasoline tax $235,000 

Local district funds expended partly under State direction 22,000,000 

District funds and State and Federal aid 12,000,000 

Progress Report 
Completed, Under Construction and Proposed, 19Z1 



1 



Estimated 
it includ- 
ing grading 



Estimated 

xpenditurei 

in 1921 



mate funds 
available 
for 1922 



Earth 

Gravel 

Macadam 

Surface treated gravel . . , 

Asphaltic macadam 

Asphaltic concrete 

Concrete 

Surface treated macadam 



905,21 
3077. 5S 
395,39 

30.70 
350,80 
249,89 
245,77 

77.11 

5332,42 



2,800,000 
35,000,000 

4,S00,00C 
500.000 

7,500,00C 
10,500,000 
11,000,000 

2,000,000 



700. OOC 
9,550,000 5 
2,000,000 

250,000 
1,000,000 2 
5,000,000 
2,500,000 1 
1.000,000 1 



300,000 
,700,000 

500,000 

100,000 
,500,000 

400,000 
,500,000 
,000,000 



$73,800,000122.000,000 (12,000,000 



Work Accomplished on Stale and Federal Road System to December 1, J921 

MUts 

Roads surfaced 1662 

Roads under construction 960 

Roads completed as graded roads 288 

Roads provided for by existing laws 518 

Summary Showing All Work Completed 



Type. 


Miles 
proposed 


Miles 

completed 

to Dec. 1, 

1920 


Miles 

completed 

during 

1921 


Miles 

to be 

coDipletea 


Graded 


905.21 

3077.55 
395.39 
30.70 
77.11 
350.80 
249.89 
245.77 


180 
273 
47 

10 
20 
48 

17 
20 


386.17 
1349.92 

159,11 
12,70 
22.20 
44.68 

207,69 
63.57 












Surface treated gravel 


8,00 
34,91 
















5332.42 
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^2246.04 
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Officials of the Department of State Lands, Highways and 
Improvements: Herbert R. Wilson, Chairman; J. S. Turner, 
W. A, Falconer, Commissioners; Guy A. Freeling, Secretary; 
R. C. Limerick, State Highway Engineer. Headquarters, Little 
Rock. 

Revised by R, C. Limerick, State Highway Engineer. 

CALIFORNIA 
State Highway Legislation 

State road work is under the general direction of the State 
department of public works. It is directly administered by the 
California highway commission, a sub-division of that depart- 
ment. The State highway engineer, appointed by the governor, 
is the executive officer of the commission, and in his charge is 
placed the . construction of the State highway system. 

The people of California have adopted three State highway 
bond issue profwsitions involving $73,000,000, the first known 
and cited as "State Highway Act," in amount $18,000,000, at 
the general election of 1910; the second, "State Highway Act of 
1915." in amount $15,000,000, at the general election of 1916; and 
the third, in the form of an amendment to the State constitution, 
in amount $40,000,000, at a special election held July 1, 1919. 

The State highways, in the language of the first bond act, are 
to be acquired and constructed through the Sacramento and San 
Joaquin valleys and along the Pacific Coast, and connecting county 
seats lying east and west of the main routes. The second bond 
act added eight specific extensions to the original system. The 
third bond measure provides for the completion of the original 
system, the eight extensions provided by the act of 1915, and 30 
additional road projects particularly described in the new bond 
proposition of 1919. 

The total mileage of public roads in California exclusive of 
the roads within the limits of the incorporated cities and towns 
is 70,000 miles. Total miles in State highway system is 6,400 
miles, including approximately 946 miles of special act roads 
maintained by the State. Roads improved or contracted for, 
3,007 miles. 

The entire system is to be constructed and maintained at the 
expense of the State. The cost of maintenance is provided for 
through funds derived from the State license fee imposed upon 
motor vehicles. 

The State department of public works has general authority 
over all participation by the State in works of highway improve- 
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ment, and is given authority, acting through the Cahfornia high- 
way commission, to make investigations regarding highway bet- 
terment or extension which may be deemed desirable. In addition 
to the system of State highways, provided by the bond issues, 
appropriations have been made from time to time by the State 
legislature for construction of roads of State importance, particu- 
larly in mountainous sections and in localities where the sparse 
population makes the expense an undue legal tax burden. 

Federal Cooperation. — Under the Federal aid act there is 
allotted to California a total sum of $10,846,000, of which 
$2,434,000 is available to and including the fiscal year 1919, 
$2,896,000 for the fiscal year 1920, $3,054,000 for the fiscal year 
1921 and $2,462,000 for the fiscal year 1922. 

Local Legislation 

County supervisors, of whom there are five in each county, 
elected for a term of four years in November for even years. 
have authority over roads. The county surveyor is elected. 

County revenues for road improvement are derived prii^iu^ly 
from a tax on property at rates not to exceed 40 cents*on each 
$100 and from one-half of the net autefinobile revenues. 



Local Bond Legislation 

Upon petition of 10 per cent of the freeholder electors of any 
county, praying that the issuance of bonds for highway purposes 
be submitted to the electors, the county supervisors may appoint 
a highway commission of three members to investigate the main 
roads and report to the board those roads that should be im- 
proved, their estimated cost and the amount of bonds to be issued. 
If this report is approved by the board, an election on the issuance 
of the bonds must immediately be called. A two-thirds affirma- 
tive vote of the qualified electors is required. The term and rate 
of interest is not specified in the act." All work done with the 
proceeds of the bond issue shall be under the direction of the 
highway commission. 

The county supervisors of any county may create road districts, 
under two different acts. A permanent road district (act of 
March 19, 1907} may be created upon the petition of a majority 
of the land owners of the proposed district, who may, in their 
petition, propose a bond issue for certain road improvements. 
This proposition must be submitted by the supervisors to the elec- 
tors of the district, and if two-thirds of the votes cast are favor- 
able, bonds of the district shall be issued not to exceed 15 per 
cent of the assessed valuation, to run not to exceed 20 years, at 
not to exceed 7 per cent per a 
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A special road district (act of March 21, 1907) for certain 
specified improvements on established roads may be created by 
the county supervisors after giving notice of the proposal, if a 
majority of the land owners of the proposed district do not file 
objections prior to the date set for hearing objections. Upon the 
creation of the district contracts under the approved specifications 
shall be awarded to the lowest responsible bidder and, upon the 
completion and acceptance of the work, bonds of the district 
shall be issued to pay for this work, to run not to exceed 20 years, 
and bear interest not to exceed 7 per cent. 

Under both acts a tax must be levied to pay interest and prin- 
cipal when due, although in the case of bonds issued by a special 
road district the county supervisors may make transfers of funds 
for the payment of interest and principal when due. 

Convict Labor Law 

An act authorizing the use of convict labor on State highways 
was passed in 1915. Upon the requisition of the department of 
public works, the State board of prison directors shall send to the 
place, and at the time designated, the number of convicts requi- 
sitioned, or such portion thereof as are available in the judgment 
of the warden. The department of public works designates and 
supervises the work done and provides and maintains necessary 
camps and commissariats. The State board of prison directors 
has full jurisdiction over the discipline and control of the convicts 
employed. The convicts are compensated by a reduction of their 
time to serve in prison, not to exceed one day for each two calen- 
dar days that the convict is absent from the prison. 

Automobile Registration 

Annual registration is required, the application to be forwarded 
to the motor vehicle department with fee, which issues number 
plates, etc., and makes record. Registration fees are as follows: 
For every automobile, except electric automobiles, 40 cents for 
each h. p. ; motor vehicles equipped with other than pneumatic 
tires and used for commercial purposes, according to weights, a 
graduated fee, in addition to the regular fees; electric motor 
vehicles, $5 ; motorcycles, $2 ; dealers, for each 5 cars operated, 
$25, and $2 for every automobile in excess of 5 so operated, 
including the necessary number of plates ; motorcycle dealers, 
$5; chauffeur's license, $2, 

Road Funds 

The maintenance of the State and certain county roads is 
taken care of by the fund collected from the license tax on motor 
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vehicles. After deducting the cost of licenses and collection, 
half the money is used for the maintenance of State highways 
and the other half divided among the counties of the State in 
proportion to the amount collected from each county for licenses, 
this amount to be used in the maintenance of county highways. 
In 1921 approximately $6,485,000 (net total) was collected. 
Funds for the construction of State highways are derived from 
State bond issues. 
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Source and Amounl of Funds Expended in 1921 

State Highway Bonds $9,366,721.90 

Motor Vehicle Fund 3,303,446.76 

Special AppropriatiiHis 23,4^3.84 

Contributions 95,132.96 

Federal Aid 1,569,154.89 



Total $14,359,920.35 

Estimaled for 1922 

:Staie Highway Bonds $12,000,000.00 

-lolor Vehicle Fund 3,500,000.00 

■ederal Aid 2,500,000.00 



Total $18,000,000.00 

Progress Report 
The State highway work has been in progress since the spring 
of 1912. On January 1, 1922, the system included 2,292 miles 
of completed highways of the following types : Concrete base 
with asphalt surfacing, 85 miles ; macadam base with asphalt sur- 
facitig, 16 miles; concrete base with and without thin bituminous 
surfacing, 1,382 miles; bituminized macadam, 205 miles; bitu- 
minous pavement, 16 miles ; graded roads otherwise unimproved, 
588 miles. Unfinished roads: With concrete base, 224 miles; 
bituminized macadam, 46 miles ; macadam base and asphalt sur- 
face, 2 miles ; concrete base with asphalt surface, 74 miles ; 
bituminous pavement, 20 miles; unfinished graded roads other- 
wise unimproved, 349 miles. In addition to the above, there are 
•146 miles of special act roads maintained by the State. 

Highjuays Conslriicied or Contraclcd for During the Year 1921 

Average Cost 
Miles Per Mile 

Graded Roads 304 $12,000 

Bituminized Macadam 46 21,000 

Macadam Base Asphalt Surface 2 15,000 

Concrete Base 201 30,000 

Asphalt Surface on Concrete Base 83 10,500 

Bituminous Pavement 20 24,000 

During 1921 there were 3,238 miles of road maintained by 
the State, at a total cost of $3,151,924. The State expects to 
maintain 3,950 miles during 1922, at a cost of about $3,500,000. 
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State Highwajr Officials 

State Highway Commission, Sacramento.— Newell D. Darling- 
ton, Los Angeles, chairman; Charles A. Whitmore, Visalia; 
George C. Mansfield, Oroville. Austin B. Fletcher is the State 
highway engineer and executive officer of the commission, and 
C. C, Carleton of San Diego is the acting secretary. -Division 
offices are maintained in San Franciso, Los Angeles, Dunsmuir, 
Fresno, San Luis Obispo and Willits. 

Revised by A. B. Fletcher, State highway engineer. 

COLORADO 

State Highway Legislation 

The State highway department consists of the governor, a State 
highway engineer, a highway advisory board of seven members, 
and such engineers, assistants, clerks and other employees as may 
be necessary to carry out the provisions of the State highway act. 
The State highway engineer is appointed by the governor, as are 
also the members of the advisory board, who represent the seven 
districts into which the State is divided. The terms of the ad- 
visory board members are three years and are not all concur- 
rent. The State highway engineer is the chief executive officer 
of the department and has complete control of all work done by 
the State on State highways. 

The total public highway mileage of the State is 48,000. Of 
this mileage, 8,135 miles have been selected as State roads, under 
the supervision of the State highway depiartment. Of the State 
roads, LlOO miles have been improved, and contracts for the im- 
provement of 220 additional miles have been let and are under 
way. 

On or before the 15th of November of each year, the advisory 
board furnishes the highway engineer such figures, estimates, data 
and other information as they deem advisable from which the 
highway engineer makes a budget covering the expenditures for 
the ensuing year. After review by the advisory board the budget 
is submitted to the governor not later than December ISth, and 
when his approval is obtained this becomes the final budget for 
the expenditure of all State highway funds for the year covered. 

Federal Aid. The Federal aid program for 1921 and 1922 cov- 
ers 49 new projects, and 49 projects for which contracts have 
been let in the year 1920-21 but all work not completed. The 
total amount allotted for Federal aid projects uncompleted in 
1920-21 is $1,403,493, and that for new Federal aid projects is 
$4,000,000, making a total of $5,403,493. From 44 to 50 per cent, 
of this amount is provided for from the State highway fund and 
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from the State highway bond fund and the balance is secured from 
the Federal aid appropriation. 

Local Legislation 

In each county a board of three county commissioners serving 
four-year terms has jurisdiction over local roads. They may 
appoint a general overseer for all such roads or divide the county 
into districts and appoint a district overseer for each. 

Bond Legislation 

In November. 1920, the people of the State voted a $5,000,000 
bond issue for State road improvement. Of this amount $2,000,- 
000 was offered for sale on June 30, 1921, and was later disposed 
of. Three million dollars will be offered for sale on June 30, 
1922. One-half of the proceeds of both the issues is for the 
purpose of meeting Federal aid and one-half is allotted to the 
various counties for the construction and improvement of State 
roads within those counties, under the supervision of the State 
highway department. 

When the county commissioners of any county shall deem it 
necessary to create a county indebtedness for road and bridge 
purposes, they may submit the proposition to a vote and, if a 
majority of the votes cast are in favor of the proposition, they 
may issue bonds of the county in the aggregate not to exceed the 
following:' Counties of assessed valuation less than $5,000,000, 
$12 on each $1,000; and counties of assessed valuation over 
$5,000,000. $6 on each $1,000. These bonds shall bear interest 
not exceeding 10 per cent per annum, and shall be payable at the 
pleasure of the county after 10 years, but absolutely due and 
payable 20 years from the date of issue. An annual tax must 
be levied by the commissioners to pay the interest on the bonds 
and for their ultimate redemption. The commissioners must levy 
annually, after 10 years, such a tax upon all taxable property in 
the county as will create a yearly fund equal to 10 per cent of 
the whole amount of the bonds. 

Convict Labor 

At the request of the board of county commissioners the warden 
of the State penitentiary shall detail such a number of prisoners 
to work on public roads as he shall deem proper. The additional 
cost of guarding and other expenses must be borne by the county. 

Automobile Registration 

Motor vehicles are registered annually with the Secretary of 

State. The fee for passenger cars is one-half of 1 per cent of 

ttie original cost price to owners, f. o. b. factory, with a minimum 
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fee of $5. A reduction of 50 per cent on this rate is allowed 
for cars purchased eight years previous to registration and a re- 
duction of 30 per cent is allowed for cars purchased five years 
previous to the date of registration. 

Registration fees for motor trucks are: 1 ton and less, $10; 
1 to 2 tons, $17.50; 2 to 3 tons, $25; 3 to 4 tons, $37.50; 4 to 5 
tons, $50 ; for each additional ton or fraction thereof over 5 tons, 
$25 ; for motor vehicles used in transportation of passengers for 
hire and which seat nine passengers, $20, with an additional fee 
of $1 for each additional seating capacity provided. 

Road Funds 

State highway funds are obtained from the following sources: 
Proceeds from a 1 mill State wide tax, estimated for 

1922. $1,578,256 

Receipts from the Internal Improvement Fund 50,000 

One-half the revenue derived from the registration of 

automobile vehicles 457,932 

One-half the Basoline tax of one cent per gallon, amount- 
ing to about 275,000 

In addition to this are the receipts from Federal aid from the 
sale of State highway bonds and from miscellaneous sources. 
The total receipts by the department for 1921 were $4,089,534, 
and the total estimated receipts for 1922 is about $11,000,000, 
including revenue from the bond issues. 

Automobile and gasoline revenues and the receipts from fines 
and forfeitures are divided equally between the State highway 
department to be expended on improving and maintaining State 
roads, and the road fund of the various counties according to 
the collections from each county. 

In addition to the State road money, the counties levy a tax 
for local road purposes which averaged in 1921 about 2.5 mills 
and which produced about $3,700,000. This will be materially 
increased in 1922. 

Progress Report 

During the year 1921 there were either completed or placed 
under contract 51 miles of concrete pavement; 58 miles of grading 
mountain roads ; 61 miles of grading plains roads, and 149 miles 
of road surfacing either with gravel, rock or sand clay. The 
total number of miles of road for which improvements were 
either made or contracted for amounted to 319 miles in 1921, 
at a cost of about $4,125,000. Approximately the same amount 
of money will be spent on new work in 1922, but due to lower 
prices this will cover in the neighborhood of 335 miles, distributed 
as follows : 45 miles concrete pavement ; 60 miles of grading moun- 
tain roads; 70 miles of grading plains roads, and 160 miles of 
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surfacing. In addition to the amount above given, there will be 
spent approximately $1,000,000 on bridge work during 1922. 

Maintenance 

For the year 1921 there was allotted in the annual budget $150,- 
200 for maintenance of State highways and $186,000 for assist- 
ing various counties in the State, both in the construction and 
maintenance of State routes in the various counties. Owing to 
the unprecedented disastrous floods of June, 1921, the total allot- 
ment was wiped out in a short time and the emergency nature 
of the expenditures renders it impracticable to determine just 
what portion was spent on maintenance and what portion on re- 
construction. The counties themselves probably spent an equal 
amount to that furnished by the. State on the maintenance of 
State roads within the respective counties. 

During 1922 there will be maintained under State supervision 
7,016 miles of State highways. Included in this mileage is 4,224 
miles of road that will be constantly patrolled. There has been 
allotted for this work $605,110 by the various counties to match 
an equal amount allotted by the State highway department, and in 
addition to these two sums, there has been allotted $94,890 as a 
reserve maintenance fund in the highway department, making a 
total to be spent on maintenance of State highways during 1922 
$1,305,110. 

State Highway OfBcials 

State Highway Engineer. — L. D. Blauvelt, Denver. 

Advisory Board. — District No. 1, E. E. Sommers, Denver; 
District No. 2, William Weisner, Grand Junction ; District No. 3, 
J. A. Clay, Durango; District No. 4, Geo. L. L. Gann, Vice- 
Chairman, Pueblo; District No. 5, Chas. B. Lansing, Colorado 
Springs; District No. 6, H. A. Edmonds, Chairman, Fort Collins; 
District No. 7, J. D. Blue, Jr., Sterling. 

CONNECTICUT 

State Highway Legislation 

The State highway commissioner is appointed by the governor 
with the consent of the Senate and holds office for four years. He 
is empowered to enter any town in the State and to lay out and 
improve any of the legally established trunk line roads and certify 
the cost to the State comptroller for payment, providing such pay- 
ments do not exceed appropriations made for the purpose by the 
legislature. He has authority to approve the application of the 
selectmen of any town for State aid, to select the highway to be 
improved with such aid, to make surveys, plans and specifications 
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therefor, to determine the character of the work, and to super- 
vise the construction. He may reject any and all hids for highway 
construction, and where the cost is less than $1,000 he may at his 
discretion permit the town to do the work. He must keep all 
State roads in repair and certify the cost to the comptroller. He 
is authorized to appoint a deputy commissioner, division engineers 
and such other assistants as he may deem necessary and fix their 
salaries. 

Whenever any town desires to improve a puhlic or State aid 
road with the aid of the State the selectmen of the town make 
application to the State highway commissioner for such aid, and 
the application is subject to his approval. The aid granted by 
the State is apportioned as follows : In towns having a taxable 
valuation of over $1,250,000 the State pays three- fourths of the 
cost of roads constructed as State aid roads, and in towns havir^ 
a valuation of $1,250,000 or less the State pays seven-eighths of 
the cost of construction. 

Under the 1919 law no sum exceeding in the aggregate $10,000 
excluding the amount expended on trunk lines, shall be expended 
in any one town in any one year on State aid road work with this 
exception: The commissioner may allot and expend sums in ex- 
cess of this amount on State aid roads where there exists an un- 
finished section of State aid road in any town or towns, which 
section of road in the opinion of the highway commissioner should 
be completed in one operation. To finance such work, the high- 
way commissioner may allot and expend sufficient money to com- 
plete such section, provided he can make an agreement with the 
town or towns in which the unfinished section or sections are 
located to have said town or towns pay their proportionate share 
of the cost of construction. The town or towns receiving the 
benefit thereof shall be excluded from participation in State aid 
appropriations until all other towns shall have had an opportunity 
to participate in future appropriations to an equal amount. 

A trunk line system comprising the principal roads of the State, 
embracing 1,500 miles, is gradually being constructed and main- 
tained entirely at the cost of the State. Of this system 994 
miles have been improved. The State highway commissioner is 
authorized to lay out, widen and grade any highway in the State 
whenever he deems it necessary for the purpose of connecting 
with the trunk line highways. Towns are permitted to improve 
State aid roads with their own funds and to recover the State's 
proportion of the cost of the improvement under a subsequent 
appropriation by the State. The work must be done under the 
supervision of the State highway department and must not ex- 
ceed an amount designated by the department. 

The maintenance of trunk line roads is paid for entirely by the 
State, while the maintenance of State roads other than those on 
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the trunk lines is borne by the State and town in the ratio of 
three-fourths and one-fourth, respectively. All moneys received 
by the State from automobile licenses and fines are applied to 
road maintenance. 

The law of 1915 directs the highway commissioner to erect and 
maintain uniform direction and danger signs on trunk line high- 
ways, It also provides that the highway commissioner may peti- 
tion the public utilities commission for authority to eliminate 
dangerous conditions on these highways. This is a distinct de- 
parture from the previous policy of the State. 

A law which placed under the jurisdiction of the highway de- 
partment all trunk line highway bridges having a span greater 
than 25 feet, whether these bridges are located on improved sec- 
tions of road or not, was passed in 1915, and amended in 1919 to 
include bridges on State aid roads. When bridges are between 
two towns or two counties, the State pays half of the cost and the 
two towns or counties the other half. When any lines of an 
electric street railway company cross such a bridge, the expense is 
divided one-third by the State, one-third by the railway company 
and one-third by the town or towns. 

A law passed in 1919 provides that any highway or bridge or 
both not maintained wholly or in part by the State in any town 
having a grand list of less than five million dollars which shall 
have been damaged to an amount in excess of one hundred dol- 
lars by reason of the operation thereon of any commercial motor 
vehicle or vehicles having a carrying capacity of more than three 
tons, shall be repaired by the highway commissioner at the ex- 
pense of the State. The selectmen of any such town, however, 
must certify to the State highway commissioner the location and 
extent of such injury and estimate the probable cost of repairing 
the damage. Upon receipt of such certification, if the statements 
are correct, the State highway commissioner shall cause the re- 
pairs to be made. In this connection, if the owner of any com- 
mercial vehicle desires to operate the same over any highway or 
bridge not maintained wholly or in part by the State, he may make 
application for such repairs as may be necessary for the accom- 
modation of such vehicle, giving the estimated cost of such re- 
pairs. If the amount exceeds $100.00, the selectmen may apply 
to the highway commissioner for assistance, and if public neces- 
sity or convience requires, such repairs may be made by the 
highway commissioner and the cost apportioned between the State 
and the town. 

The 1915 law makes the State responsible for damages to per- 
sons and property when caused by an imperfect condition of a 
State highway due to carelessness or neglect. Before the passage 
of this law the State could not be sued, and as the maintenance of 
trunk line highways was removed from the towns anyone injured 
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in person or property had no recourse at law. The 1915 law 
imposed upon the State highway department the obligation to 
keep trunk line highways sufficiently free from snow during the 
winter season to allow travel over them. The expense is borne 
by the State. 

The law of 1919 also provides that the State may employ in- 
mates of any penal institution, other than those serving a life sen- 
tence, in the construction of any highway or bridge under the 
supervision of said commissioner. 

A law of 1917 provides for the State's participation in money 
allotted by the Federal government for the improvement of State 
trunk line highways. Under this law one section of concrete road 
and two sections of bituminous macadam already have been con- 
structed and three other contracts are now in progress. 

Local Legislation 

Local road work is under the board of selectmen of each town, 
selected annually. If they refuse or neglect to maintain the roads, 
the board of county commissioners may order the work done, 
when petitioned to do so. Funds for town roads are usually paid 
from the town budget tax. The State highway department has 
no authority over town roads. 

Bond Legislation 

No local bonds are issued, but from time to time the State has 
issued bonds for roads and other purposes. In 1907 and again in 
1911, when deficits occurred in the State treasury, a total of 
$7,000,000 of State bonds was issued. The larger portion of the 
receipts was appropriated to pay the State's portion of State aid 
and trunk line roads. 

Automobile Registration 

Motor vehicles are registered annually with the commissioner 
of motor vehicles at Hartford. For passenger cars the rate is 8c. 
per cubic inch piston displacement; for steam and electric vehi- 
cles, 75c. per h. p.; for commercial vehicles equipped with pneu- 
matic tires, $22.50 for one ton or less of carrying capacity; lj4 
tons, $30; 2 tons, $37.50; for all other commercial vehicles except 
those carrying passengers, the rate is as follows: 1 ton or less 
of carrying capacity, $30; lyi tons, $40; 2 tons, $50; 2j4 tons, 
$60; 3 tons, $70; 3^ tons, $90; 4 tons, $137.50; 4>$ tons, 
$162.50; 5 tons, $187.50; 5^ tons, $218.75; 6 tons, $250; over 
6 tons, $250, plus $100 for each additional ton. For public service 
vehicles there is a flat rate which varies with the seating capacity 
and an additional rate for each additional seat. 
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Road Funds 

The legislature of 1919 changed the fiscal year so that it would 
end on June 30 instead of September 30, as heretofore. 

The gross expenditures for the highway department for the 
fiscal year ended June 30, 1921, were $7,127,960.84. The purposes 
to which these funds were applied and the amounts expended 
for the various purposes are as follows : State-aid construction, 
$952,543.13; trunk-hne construction, $413,021.17; Federal aid, 
$844,959.86; trunk-line bridges, $871,861.62; town roads and 
bridges, $2,195.39; toll bridges and ferries, $79,994.79; trunk-line 
reconstruction, $1,116,609.89; State-aid repairs and reconstruction, 
$397,801.33; Thames River bridge, $2,318.32; Niantic bridge, $29,- 
395.46; dangerous trunk hues, $13,284.93; trunk-line maintenance 
and reconstruction, $2,284,755.87; office and clerical (including 
equipping new office), $44,365.92; deputies and engineering, 
$152,662.68; commissioner's salary, auto and traveling, $12,190.48. 

The revenues from the automobile registration licenses, etc., 
for the year amounted to $2,126,772.88. all of which was trans- 
ferred to the State highway department for the repair, main- 
tenance and reconstruction of trunk line highways. 

Appropriations for the two fiscal years ending June 30, 1923, 
are: Federal aid, $1,000,000; trunk line, $900,000; Grosvenor- 
dale road (special), $60,000; incompleted intervals, $600,000 
State-aid repairs, $500,000; dangerous trunk lines, $100,000 
trunk-line bridges, $550,000; deputies and engineers. $400,0(X), 
office and clerical, $50,000; commissioner's auto. $8,500; commis- 
sioner's traveling, $2,000; commissioner's salary, $16,0CX). In ad- 
dition, receipts from automobiles estimated at $2,500,000 per year. 

Progress Report 

Since the last report, printed in the 1921 Highways Green Book, 
the department has let many important construction and reconstruc- 
tion contracts. The more important of these are listed as follows : 

Tovm in feet Cost 

Bethel Danbury 6,972 (72.000.56 

Hamden 24.330 138. 173 , 72 

Hamden ." 12,524 99,437.22 

Stafford 4,750 78.156,93 

Orange 12,450 111.770,52 

Columbia-Hebron 11,500 93.212.07 

Branford 23,000 165,191,54 

West Hartford 6,357 41,950,18 

Killingworth-Haddam 33,780 142.414.32 

Barkhamsted-Winchester 27,370 50,000.00 

New Milford 4,863 39,400.00 

Old Lyme-East Lyme 21.900 99,000,00 

Norwich-Preston 22,500 130,000.00 

Burlington 16,270 86,000.00 

Killingly 20,600 150,000.00 

Shelton 19,250 90.814,21 
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Following is a tabulation of the road mileage completed under 
various types for the fiscal term ended June 30, 1921 : 

Construction Reconslruclion 

Graded 1 . 29 

Gravel 13.37 3.59 

Stone surface 86 

Macadam 20 . 69 1 . 75 

Bituminous macadam 10.41 6.62 

Bituminous concrete ,,,..,,,, .02 1 .91 

Concrete 7 65 .34 

Maintenance 

At tKe present time the department has 1,612.34 miles of im- 
proved road under its care. The State has a well organized 
system of patrolling the improved highways. This is under the 
direct charge of a superintendent of repairs. The actual work 
is carried on by U supervisors, 660 laborers. 161 trucks and some 
teams. The State also has a complete equipment of road rollers, 
scrapers, hones and other machinery of a kindred nature. 

State Highway Officials 

Charles J. Bennett, highway commissioner; Richard L. Saun- 
ders, deputy; W, L. Ulrich, superintendent of repairs; C. G. 
Nichols, chief clerk. 

Revised by C. G. Nichols, chief clerk. 

DELAWARE 
State Highway Legislation 

The first county-aid law was enacted in 1903. It provided 
money aid to the amount of $10,000 f)er annum for each of the 
three counties, to be expended with an equal amount raised by 
the counties under a State highway commissioner for each county. 

From 1903 to 1917 about 180 miles of more or less disconnected 
road were constructed under the county-aid system. In addition 
to the money appropriated for each county, $1,000 was appro- 
priated by the general assembly to pay the salary of the State 
highway commissioner for New Castle county, the county-aid 
money in the other two counties being expended under the direc- 
tion of the county engineers. 

The legislature of 1917 created a State highway department 
and provided for the construction and maintenance of a system 
of State highways entirely at the expense of the State. This 
system is to be paid for from the funds derived from the State 
bond issue, proceeds from the automobile licenses, and the State 
income tax. 
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The State highway commission is composed of the Secretary 
of State and four members appointed by the governor, who serve 
without compensation, and not more than two members belonging 
to the same pohtical party. One member must be a resident of 
Wilmington and one from each of the three counties. The ad- 
ministrative bead of the department is the chief engineer, appointed 
by the commission. He must be a civil engineer, not less than .30 
years of age, shall have been in active service of his profession 
for 10 years, and shall have had responsible charge of engineer- 
ing work for at least 5 years and shall be qualified to design and 
direct work. He may receive a salary of $7,500 per annum. 

New Castle county still retains the office of the State highway 
commissioner who has charge of the construction of permanent 
roads, constructed by county funds as well as the roads con- 
structed with money available from the 1903 county aid law. 
The State highway department has taken up its entire available 
allotment of Federal aid. 

The legislature of 1919 provided for the building of State aid 
roads, connecting with the State highway system, to be constructed 
by the State highway department, the cost borne equally by the 
State and county. These roads will become a part of the State 
system on their completion. 

Local Road Legislation 

Jurisdiction over local roads is vested in the county courts called 
the levy courts, which appoint the county road engineers. In 
Sussex county there is also a bond issue commission which has 
jurisdiction over the spending of $2,000,000 of road bonds. Ap- 
proximately $900,000 was expended by the three counties during 
1921 for highway purposes. It is expected that approximately 
an equal amount will be expended in 1922. 

Bond Legislation 

The State may issue 40-year, 4J^ per cent, bonds, subject to 
call after the first year. The State treasurer is authorized to 
create a sinking fund and to deposit in it 2j^ per cent per annum 
of the total bonds outstanding. 

Up to this time most of the funds with which the roads have 
been permanently improved in the various counties have been 
derived from county bond issues. Kent county issued $30,000 
in 1913 and New Castle $1,250,000. The general assembly of 
1917 authorized $100,000 for Kent county. $600,000 for New 
Castle, and $1,000,000 for Sussex. 

In 1919 the general assembly authorized New Castle county to 
issue $700,000 of highway bonds. At a special session in 1920 
Kent county was authorized to issue highway bonds to the amount 
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of $1,000,000. General assembly, 1921, authorized an additional 
bond issue for Sussex county for highway purposes of $1,000,000. 
In New Castle and Sussex the bonds may bear 4j^ per cent 
interest, in Kent 5 per cent. They are of the deferred serial type, 
the first payment falhng due 10 years from the date of issue, 
and the last payment from 39 to 49 years. They may be issued, 
however, subject to call after 5 years. 

Convict Labor 

In the counties of Kent and Sussex vagrants and minor crimi- 
nals may be sentenced to hard labor on county roads. In New 
Castle county the levy court is empowered to employ all able- 
bodied convicts on public roads. 

Automobile Registration 

Automobiles are registered with the Secretary of State. The 
fee for registration is $2 for each 500 pounds or fraction thereof. 

Road Funds 

From the automobile fund there is first deducted sufficient 
money to pay the expenses of the highway department and for 
the maintenance of State roads. The remainder may be used 
for the establishment of a sinking fund and for the payment of 
interest for any State highway bonds which may be issued. 

In addition to this revenue, all money above $250,000 received 
from the State income tax may be used for the construction of 
State roads. Funds for State-aid roads may be taken from bond- 
issue funds when issued, the State and the counties each con- 
tributing 50 per cent. 

There have been issued by the State, from the automobile 
registration funds, State highway bonds to the amount of $3,- 
929,000. 

During 1921 there was expended by and under the supervision 
of the State highway department State funds from bond issues 
raised from automobile funds to the amount of $2,356,000; Fed- 
eral aid funds to the amount of $244,314, and of the private funds 
of Mr. T. Coleman DuPont $1,000,000. 

There is available for the year 1922 from the private fund 
donated by Mr. T. Coleman DuPont $300,000. 

County bond issues available for State aid $2,300,000 and Fed- 
eral aid fund of $365,600. State funds will be available to the 
amount of $1,400,000. 

Progress Report 

Since its organization in 1917 the State highway department has 
contracted for the construction of 165 miles of hard surfaced 
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roads. At the close of the season of 1921. 154 miles of this total 
were completed. Of the mileage contracted, 134 miles were of 
cement concrete, the remainder being of brick and bituminous 
macadam. There was constructed during the year 1921 by the 
State highway department 53 miles of cement-concrete road, and 
four miles of bituminous macadam. It is expected that in 1922 
there will be constructed approximately 60 miles of cement-con- 
crete road. 

It is expected that the main north and south system will be 
completed during the season of 1922 and the east and west sys- 
tems well under way. 

The 1922 program calls for the letting of approximately 60 
miles of new construction. 

In addition to the mileage already mentioned, the State sys- 
tem includes 28 miles of concrete road built by Mr. T. Coleman 
DuPont and presented by him to the State, also 6 miles pre- 
sented in like manner by Mr. Pierre DuPont. 

The total mileage of rural highways in the State of Delaware 
is 3.796. There are included in the State and State aid system 
198 miles of improved and completed roads. 

Maintenance 

During the year 1921. 130 miles of State highway were main- 
tained at an expense of $318,000. There will be under main- 
tenance during the year 1922 approximately 198 miles. The 
funds for the maintenance of State roads are obtained from the 
automobile license fees. On the State aid roads the counties pro- 
vide for the maintenance to the extent of $100 per mile per year. 

State Highway Officials 

State Highway Department. — Alden R. Benson, chairman; 
Joseph E. Holland, Walter O. Hoffecker, Newton L. Grubb, T. 
Coleman DuPont, C. Douglas Buck, chief engineer; I. Paul Jones, 
secretary. 

County Officials. — Charles E. Grubb, county engineer and 
State highway commissioner for New Castle county; T. Marvel 
Gooden, county engineer for Kent county ; R. C. Hill, Jr., county 
highway engineer and executive officer of the commission, and 
engineer for Sussex county. 

Revised by W. W. Mack, assistant engineer. 

DISTRICT OP COLUMBIA 

The three commissioners appointed by the President to admin- 
ister the affairs of the District of Columbia annually forward to 
Congress through the Secretary of the Treasury estimates of pro- 
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posed expenditures for each fiscal year ending June 30. Appro- 
priations providing for the expenses of the government of the 
District of Columbia are paid in the proportions of 40 per cent 
from the Treasury of the United States and 60 per cent from the 
revenues of the District of Columbia. Road and street affairs are 
administered by one of the commissioners, who is an army engi- 
neer. 

Automobile Registration 

Motor vehicles are annually registered with the collector of 
taxes, the rates being as follows : 24 h. p. or less, $3 ; 24 to 30 h. p., 
$5 ; more than 30 h. p., $10 , motorcycles, $2. This is in addition 
to the regular property tax. 

Progress Report 

The mileage of streets and roads in the District of Coltunbia 
on June 30, 1915, June 30, 1916, and June 30, 1920, was: 





1916 

Miles 


1919 

Miles 


1920 
Miles 


1921 
Miles 


Asphalt 


159.42 

30.59 

23.93 

3.31 

1.34 

7.26 

3.75 

4.36 

118.42 

161.31 


167.78 

21.75 

22.03 

3.01 

1.04 

7.26 

6.71 

123.76 

153.49 
.30 


172.82 

32.02 

21.13 

2.73 

1.04 

7.26 

11.82 


179.98 


Asohalt block 


31.74 


Granite block 


19.59 


Cobble 


1.56 


Vitrified block 


1.04 


Bit\1Tninniis cnnrrete 


7.26 


Cement concrete 


13.45 


■RitiiTninoiis macadam" 




Wat^rboiTnd ma cad am 


125.29 

147 . 72 

.30 


120 . 85 


Gravel and dirt roads 


148.88 


Diirax block 


.57 








Total 


513.69 


517.13 


522 . 13 


524.92 







Road Funds 

The following amounts have been appropriated for road and 
street work in the District of Columbia for the fiscal year ending 
June 30, 1922: Street improvements ($144,840), repairs to streets, 
avenues and alleys, $575,000; repairs to suburban roads, $250,000; 
total, $969,840. 

Highway Officials 

Engineer commissioner in charge of public work. Col. C. Kel- 
ler, U. S. A. ; assistant to the engineer commissioner, in charge 
of surface di\asion, Major F. S. Besson, U. S. A.; engineer of 
highways, C. B. Hunt. 

Revised by C. Keller, Col. Corps of Engineers, U. S. A., En- 
gineer Commissioner, D. C. 
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State Highway LegisIatioD 

The State road dqianment, creaied by the legislature of 1915. 
consists of five members, one representing the State at large and 
(me frarn each of the four congressional districts. They are 
appointed for terms of fotir years. 

B}' the law of 1919, the chairman is the executive officer of 
the commission and receives a salary of $4_200 per annum. The 
other members are paid $600 per annum each. The commission 
employs a secretary at a salarj- of not more than $2,000 per 

The department is authorized to employ a State highway en- 
gineer. The title "State highway engineer" succeeds that of "State 
road commissioner" prorided for in the original law creating the 
defartment. 

The department is authorized to enter into contracts and to 
make such rules and regulations as may be necessarj' for the con- 
struction and maintenance tif such roads and bridges as may be 
h\ law or by resolution of any tioard of conntj" commissioners 
or Ijoard of bond trustees of any countj' or subdivision of any 
counn- placed under its super\'tsion and control. The department 
may have work done by contraa or by coni-ict or free labor and 
mav purchase such equipment and supplies as may be necessary. 

The department is authorized to designate certain roads as 
State roads and other roads as State-aid roads. State roads are 
to be constructed and maintained with State funds or with State 
and Federal funds, W'hen such roads are so designated they 
become State projierty and the Stale is given the right to acquire 
the rights of way by purchase or condemnation. Slate-aid roads 
are to he constructed with Federal and Stale or couni> funds 
under the supervision and control of the State road department. 
The counties pay ntit less than one-half of the cost of constmc- 
tion and maintenance, the balance heing paid by the State. 

Local Legislation 

Jurisdiction over local roads is vested in boards of county com- 
missioners, five of whom are elected for each county, one for each 
district. These commissioners appoint three road trustees an- 
nually for cadi road district under whose direction road work 
\i carried on. Special road and bridge districts may he created 
bv dection. but special laxes are levied and collected by the 
eomity boards. When the electors vote tc m^:e their road dis- 
tricts special taxing districts they elect at the same time three 
tmstecs to supervise the work. Count>- road taxes Tozy he levied 
hv boards of commissioners at rates of not less than 3 nor more 
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than 8 mills on the dollar. Fifty per cent of such taxes collected 
in cities and towns must be turned over to municipal authorities 

for street improvements. Local road taxes may be worked out. 

Bond Legislation 

Upon petition of 25 per cent or more of the registered voters 
who are freeholders residing in any territory embraced wholly or 
in part in one or more road districts of a county, requesting that 
a special road and bridge district for the purpose of improving 
roads and bridges be created, and that a special tax or that bonds 
be issued, the boards of county commissioners are required to 
order an election thereon. If agreed to by a majority vote of 
freeholders the board of county commissioners is required to 
issue necessary bonds and levy an annual tax on the district to 
pay the interest and create a sinking fund for the redemption of 
the bonds. 

Convict Labor 

The leasing of the State convicts to corporations, firms, or indi- 
viduals, was abolished by the laws enacted in 1919. 

AH able-bodied State convicts, except 75 to be retained on the 
State farm, are required to work on the public roads of the 
State under the supervision and control of the State road depart- 
ment. 

The county commissioners of the various counties may employ 
county jail prisoners under sentence of crimes upon the public 
roads and bridges of the counties or they may hire prisoners to 
other counties for road work, or in the event that no county 
will hire them they may be leased to contractors. 

Automobile Registration 

The registration of automobiles is made annually with the State 
comptroller. The rates are as follows: 

Automobiles for private use, 50c. per 100 pounds ; passenger 
automobiles operated for hire, not exceeding seven passenger 
capacity, 75c. per 100 pounds, plus $5 per passenger. Passenger 
automobiles operated for hire carrying 7 to 16 passengers, 75c. 
per 100 pounds, plus $7.50 for each passenger. Passenger automo- 
biles operated for hire carrying more than 16 passengers, 75c. per 
100 pounds, plus $10 per passenger seating capacity. Motor 
trucks for private use equipped with pneumatic tires, 75c. per 
100 pounds; if equipped with solid tires, the rate is $1.12 per 
100 pounds; motor trucks used for hire equipped with pneumatic 
tires, $1.50 per 100 pounds; if equipped with solid tires the rate 
is $2.25 per 100 pounds gross weight including factory rated load 
capacity ; passenger automobiles for hire operating between depots 
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and hotels, 50c per 100 pounds, plus $5 per passenger accordii^ 
to seating capacity. The fees for trailers range from 75c. to $2.25 
per 100 pounds depending on the weight. Motorcycles, $5 ; motor- 
cycle side cars, $3. 

Road Funds 

For the support of the State road department and for State 
aid in the construction and maintenance of State roads the legisla- 
ture of 1921 passed a law authorizing a levy of a 1 mill tax on 
each $1 of assessed valuation in the State for the years 1921 and 
1922; a motor vehicle license law and a law imposing a tax of Ic. 
per gallon on gasoline. 

The receipts from these various sources during 1922 is ex- 
pected to be about as follows : Gasoline inspection tax, $80,000 ; 
1 mill property tax, $475,000 ; motor vehicle license tax, $800,000 ; 
Ic. per gallon on gasoline, $600,000. 

Progress Report 

Durii^ 1921 comparatively little paving was done but the 
grading of approximately 125 miles of road was completed. Con- 
tracts for hard surfacing of approximately 100 miles of road were 
let. The remainder of the graded roads are being surfaced with 
sand-clay and top soil. 

The legislature of 1921 authorized counties and road and bridge 
districts to aid the State road department in the construction of 
State or State aid roads. Under this law counties are joining with 
the department in the construction of approximately 219 miles 
of road, a considerable part of which is expected to he completed 
during 1922. 

State Highway Officials 

State Road Department. — H. B. Philips, chairman; J. D. Smith, 
Marianna ; W. J. Hillman, Live Oak ; W. W. Clark, Wall Springs ; 
I. E. Schilling, Miami; Wm. F, Cocke, State highway engineer; 
James Austin Mortland, bridge engineer; Headquarters, Talla- 
hassee, Florida. 

Revised by H. B. Philips, chairman of commission. 

GEORGIA 

State Highway Legislation 

Highway legislation in Georgia originally placed all road au- 
thority in the counties of the State, which now number 160. In 
1916, a State highway department was created, unsupported by 
State funds, whose sole function was to handle the Federal-aid 
allotments to Georgia by acting as agent for the counties which 
furnished the money to match Federal aid. In the 1919 session 
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of the general assembly a newly constituted State highway de- 
partment, well supported from motor vehicle licenses and broadly 
empowered, was created having in prospect the expenditure of 
$2,000,000 income from the motor vehicle licenses beginning with 
1920, in addition to administering the Federal aid allotments to 
Georgia. 

The State highway department embraces a State highway board 
of three men appointed by the governor for terms of six years 
with per diem compensation; a State highway engineer selected 
by the board ; and a staff fixed by the board, hut filled by direct 
employment of the engineer. 

Georgia has participated in Federal-aid allotments since the 
passage of the act in 1916 to the extent of nearly $7,000,000 a 
larger sum being furnished by many counties of the State wherein 
231 separate projects are located on the main highways. Seventy- 
six projects are now under construction representing about $4,- 
500,000 total expenditure. Total allotment to counties matched 
by county money aggregates nearly $10,000,000 of which about 
$2,000,000 is given to important bridge construction over the 
large rivers of the State. The new State law does not necessarily 
change the method of administration of Federal aid funds, but 
permits combination of both Federal and State aid in the dis- 
cretion of the board. Legislative changes in 1921 requires the 
board to expend State funds in counties on basis of State road 
mileage in each county; establishes the State system at 5,500 
miles and requires State maintenance of the State roads. 

Local Legislation 

Administration of road and bridge affairs in the counties is 
vested either in an official, termed the "ordinary," or in a board 
of commissioners of roads and revenues, the boards consisting of 
from one to eight elective members, with terms ranging from two 
to six years. Because of the number of special acts and forms 
or procedure optional with county authorities a uniform organiza- 
tion of local road forces does not prevail throughout the State. 

The counties levy direct property taxes for roads and bridges 
and use also a poll tax for roads. The figures vary in different 
counties. The felony and misdemeanor convicts are used as labor, 
being distributed to the counties by the State prison commission 
and entirely maintained at county expense. No system of accu- 
rate report of annual expenditure on roads from these sources is 
kept. It is commonly estimated that Georgia counties are now 
expending from county current funds not less than $4,000,000 
on its total public road mileage of 83,000 miles. 



HIGHWAY MANAGEMENT AND FINANCING 



103 



Bond Legislation 

Under the impetus of Federal aid, and in the hope that such 
aid will be permanent and annually increasing, many counties 
issued substantial amounts of road bonds during 1919. The ag- 
gregate so issued in 44 counties reached $16,000,000. Expendi- 
ture of this bond money is made in a number of cases dependent 
on the receipt of Federal aid on a 50-50 basis, and the sale of the 
bonds is to be in such amount from time to time as will meet the 
Federal aid received. Some of this bond money is now pledged 
against the Federal aid projects previously mentioned. It is im- 
possible to say how much of this will be spent at an early date, 
owing to local control and limitation of the terms of issue. It 
is probably assured, however, that at least $2,600,000 of it will 
be used to meet the $2,600,000 of Federal aid allotted to Georgia 
for 1922 and 1923. And it is probable that a much larger amount 
will be contracted owing to the eagerness of the counties for 
paved roads. The new law carries a promise of reimbursement 
of the cost of State roads to the counties, but postpones the re- 
payment until the 5,500 miles embraced in the State system of 
roads is completed. 

Convict Labor 

Georgia has used convict labor for a number of years distributed 
to and supported by the counties. The number of available con- 
victs diminished during the war period, but has increased again 
during 1920 and 1921. The number of counties has increased, 
so that 5,000 convicts divided among 160 counties yields small 
working units in many of the counties. The overhead costs plus 
the increased cost of feeding, guarding and clothing them are be- 
coming burdensome in some cases. Some counties are leasing their 
quotas to other counties under this pressure, but there is no wide- 
spread movement to give up the system. 

Automobile Registration 

The growth in automobile registration has been rapid. The 
record for 1918 was about 95.000; that for 1919 exceeded 120.000; 
for 1920 it exceeded 150,000. Rates, 75 cents per h. p. for passen- 
ger cars, and $15 per ton capacity for trucks up to 4-ton, the rates 
rising rapidly for larger capacities and reaching $1,125 for trucks 
of 7 tons and over. The rates are designed to discourage the use 
of very heavy capacities. A shrinkage of about $200,000 in 
revenue was shown in 1921. 

State Road Funds 
During the year 1921 approximately $1,800,000 was derived 
from the automobile registration fees, and it is estimated that 
the same amount will be available during 1922. 
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Progress Report 

Lacking any system of reports to the State it is impossible to 
give any reliable statement of annual progress. Counties have 
been active in repairs and new construction of the prevailing sand- 
clay and top-soil roads. The repair costs have mounted heavily 
with the rapid growth of automobile and truck service. It is 
from this main cause that the sentiment for improved roads has 
sprung which crystallized in the legislation for State roads re- 
cently enacted. Further legislation is contemplated to remove con- 
stitutional restrictions and provide a direct issue of State road 
bonds for more rapid construction of the State system. A cam- 
paign for the issue of $75,000,000 at the rate of $7,500,000 per 
year is now actively in progress. 

SuMMASY OF Projects Cobirected to December 22, 1921 

There have been completed 155 projects in 85 counties and 
there are under construction 76 projects in 73 counties. They 
embrace : 

Paved roads 277,41 miles with 184,71 miles completed. 

Sand clay 974.06 miles with 500.43 miles completed. 

Graded 62.12 miles with 35.60 miles completed. 

52 bridges with 41, miles completed. 

Projects under construction contain more than 450 miles of 
completed work. Total sums invested in the above about $19,- 
000,000; from U, S. funds, $7,500,000; from counties, $9,000,000; 
from State, $2,500,000. 

State Highway Officials 

State Highway Board. — John N. Holder, Jefferson, Ga., chair- 
man ; R. C. Neely. Waynesboro ; Stanley S. Bennete, Quitman ; 
State Highway Engineer, W. R, Neel ; Bridge Engineer, Searcy B, 
Slack; Chief Field Engineer, B. C. Milner; Secretary- Treasurer, 
H. G. Spahr; Attorney of Board, G, H. Howard. 

Headquarters: Peachtree Building, Atlanta, Georgia. 

IDAHO 
State Highway Legislation 

The 1919 legislature passed a bill which reorganizes all State 
departments and institutions. Under this bill the State highway 
commission was abolished and its duties assumed by the commis- 
sioner of public works. 

Under the general supervision of the commissioner of public 
works, there is a director of highways who shall be a civil engi- 
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neer of not less than 5 years' experience in road building. He 
is appointed by the governor. 

The department of public works has power to lay out, build, 
construct and maintain State highways and bridges at any place 
within the State ; to purchase, condemn or otherwise acquire the 
necessary lands for right of way, etc., for State highways; to 
ODoperate with and receive aid from the Federal government, and 
to receive and expend donations from other sources for the con- 
struction and improvement of any State highway; to contract 
jointly with counties and highway and good-road districts for the 
improvement of State highways ; to prescribe and enforce rules 
and regulations affecting State highways; to investigate methods 
of road construction and to establish standards of construction 
and maintenance of highways adapted to different sections of the 
State; to keep records of all State highways, including surveys, 
plans, specifications and estimates, and, so far as practicable, 
of all highways in the State, and for that purpose to demand and 
to receive reports and copies of records from local road officials ; 
to advise, assist and cooperate with local officials upon request in 
the planning, building, and constructing of local roads. 

Construction work on State highways, of which about 3,700 
miles have been laid out, is carried on by the State in conjunction 
with the Federal government, counties or highway districts. State 
funds are used to pay one-third the cost of construction and the 
counties or highway districts, and when possible Federal funds, 
the balance. 

All contracts are let by the commissioner of public works and 
the work is done under the supervision of the director of high- 
ways. Upon completion the roads are maintained by and at the 
expense of the State. 

Funds with which to cooperate with the Federal government in 
1921-2 are raised by a State highway bond issue of $2,000,000 
and by bond issues voted by county commissioners and commis- 
sioners of highway districts. 

Local Legislation 
Jurisdiction of roads is vested in boards of county commis- 
sioners, or boards of highway commissioners of highway dis- 
tricts, who usually appoint a director of highways for each dis- 
trict. Property taxes may be assessed at rates not to exceed $1 
on each $100 of assessed valuation. A poll tax, payable in cash, 
is also levied at a rate of $4 per capita. 

Bond Legislation 
There are two classes of road districts authorized by law to 
issue bonds. For details see Highways Green Book for 1921, 
page 91. 
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Convict Labor Laws 

The director of highways is authorized to make requisition 
upon the warden of the State penitentiary for convicts for road 
labor, subject to the rules and regulations of the board of prison 
commissioners. The warden and prison commission assign such 
prisoners as they deem physically able and at the same time rea- 
sonably safe to work on the State highways, and prisoners are to 
be paid $5 monthly for their services. 

Automobile Registration 

The law provides for annual registration with the Secretary 
of State through the assessors of the " various counties. The 
schedule of fees is as follows: 2,000 pounds or less, $15; more 
than 2,(KX) pounds to and not exceeding 3,000 pounds, $20, plus 
$10 for each 1.000 pounds. 

The counties retain 75 per cent of the fees to pay the interest 
on any road bonds which may be outstanding to be used on the 
county roads, and the remaining 25 per cent is forwarded to the 
State treasurer, who deducts 10 per cent of the amount to pay 
the interest on outstanding State highway bonds, and the balance 
is used for State highway maintenance. 

State Road Funds 

The State has voted additional highway bonds in the sum of 
$2,000,000. This, together with 9/IO-mili State-wide tax, which 
will produce approximately $450,000 per annum, and the income 
from motor vehicle licenses, $150,000, constitutes the available 
fund for the State's share of highway construction and main- 
tenance. 

Progress Report 

During 1921 the total mileage of State highways completed was 
517 miles of which 23 miles were bitulithic. 8.5 cement-concrete 
and 156 earth and 329.5 gravel or crushed rock surfaced. It is 
expected that the greater portion of the earth roads will be rock 
or gravel surfaced in 1922. The total mileage to be maintained 
by the State in 1922 will be approximately 1,500 miles. 

State Highway Officials 

Commissioner of public works, Wm. J. Hall; director of high- 
ways, DeWitt P. Olson ; headquarters, Boise. 

Revised by D. P. Olson, director of highways, department of 
public works. 
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State Highway Legislation 

Supervision over road affairs is vested in the division of high- 
ways of the department of public works and buildings. The 
division of highways is administered by a superintendent of high- 
ways and a chief highway engineer. The superintendent of high- 
ways, who is appointed by the governor with the advice and 
consent of the Senate, receives a salary of $6,000 per annum. 
The chief highway engineer, who is appointed by the director of 
the department of public works and buildings with the advice 
and consent of the governor, receives a salary of $7,000 per 
annum. Subordinate employes, classed as engineers, draftsmen, 
surveyors, agents, superintendents of expert help, foremen, repair 
men and laborers necessary in construction, maintenance and 
repair of State highways, are employed without reference to the 
State civil service act. Those employes who come under the 
classification of bookkeepers, stenographers and clerical forces 
are subject to State civil service regulations. 

The department of public works and buildings has complete 
control over all Federal aid and State funds appropriated for 
road construction, and has the right to prescribe rules and regu- 
lations relative to the duties of its employes and of county super- 
intendents of highways. 

There are two systems of roads to which the State extends aid, 
namely : 

First, State highways, comprising about 4,800 miles, which 
are being built and maintained entirely at the expense and under 
the direction of the State out of the $60,000,000 bond issue and 
Federal aid funds allotted to Illinois. The department of public 
works and buildings prepares plans and specifications, determines 
the type, awards contracts, purchases machinery and materials 
where necessary, and, in fact, does everything that is required for 
the proper exprenditure of the funds in the construction and 
maintenance of the system. 

Second, State-aid roads, comprising about 11,200 miles, se- 
lected by the State and local authorities and constructed on a 
fifty-fifty basis by the State and counties. These roads are con- 
structed and maintained under the supervision of the State from 
plans, specifications and estimates prepared by the State and 
approved by county boards. Types of surfacing on the State-aid 
roads are specified by county officials subject to State approval, 
but in order to encourage the selection of the more durable types 
of improvement the State agrees to pay 100 per cent of the cost 
of maintenance of the more durable types, such as cement con- 
crete, bituminous concrete, brick, or other hard surfaced types. 
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The State pays one-half the cost of maintenance where the road 
is built with gravel or macadam ; but pays no portion of the cost 
of an improved earth road. If a State-aid road is not properly 
maintained by the county, future allotments of State aid may 
be withheld until the road is properly maintained. 

Practically no State-aid work was undertaken during 1919, 
1920 or 1921, as all State forces and funds were concentrated 
during that period on the State system. 

The department may undertake and supervise local construc- 
tion to which no State money is applied when requested by local 
officials to do so, and upon request it is required to furnish plans, 
specifications and estimates of proposed improvements initiated 
by local officials. 

Federal Cooperation. — The original Federal aid system, de- 
scribed below and consisting of approximately 780 miles, which 
was selected by the State highway commission as the system of 
Federal aid roads in Illinois, upon request of the office of public 
roads shortly after the passage of the Federal post roads act in 
1916, is practically completed. The few sections which were 
uncompleted at the close of the 1921 construction season will be 
finished early in 1922. 

Lincoln Highway, extending across the northern part of the 
State from Chicago to Fulton, Illinois. 

Dixie Highway, extending south from Chicago Heights to 
Danville, Illinois. 

Chicago-East St. Louis road, which connects Joliet, LaSalle. 
Peoria and Springfield with Chicago on the north and St. Louis 
via East St. Louis on the south. 

National Old Trails Road, extending east from East St. Louis 
to the Indiana State Line at a point near Terre Haute. 

Chicago- Wisconsin Line road, running from Chicago through 
Waukegan, Illinois, to the Wisconsin line. 

An act was passed at the last session of the legislature pro- 
viding that the department may, at its option, take over for 
maintenance, in addition to the completed trunk line roads, the 
unimproved State highways which are located on the State high- 
ways system. 

Local Road Legislation 

With the exception of those roads which are taken over by 
the department for maintenance, in accordance with the provisions 
of the State highways act, all roads in the State are under the 
jurisdiction of township or district commissioners and the county 
superintendents of highways. 

Each county has a county superintendent of highways, ap- 
pointed by the county board after a competitive examination for 
the position, held by the State highway authorities. No part of 
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the State road and bridge fund may be apportioned to a county 
until it has appointed such a superintendent. The county superin- 
tendent is regarded as a deputy to the chief highway engineer. 
His term of office is six years, or until his successor is duly 
appointed and qualified. At the expiration of the six-year term, 
the person holding the position shall be eligible for reappointment 
without re-submission of his name by the county board and with- 
out further examination, provided such i>erson shall be certified 
by the department as eligible for the position. 

The county highway superintendent prepares the plans, specifi- 
cations and estimates for all county bridges, subject to their final 
approval by the State highway authorities, supervises the con- 
struction and maintenance of all roads and bridges under exclu- 
sive county control or joint- county and town or district control 
and advises the town or district highway officials on the mainte- 
nance and improvement of roads and bridges, and supervises the 
maintenance of State-aid roads in the county under the direction 
of the State highway authorities. 

The control of local roads is exercised in two ways. In 
counties not under township organization, the county boards 
divide the territory into road districts, which are the local admin- 
istrative units for highway purposes exclusively. In counties 
under township organization the several towns have authority 
over the roads. In either case the roads are in charge of a single 
highway commissioner in each township or road district. The 
local road tax of a town or district is determined by its commis- 
sioner annually. Any contract for construction, machinery or 
materials exceeding $200 must be approved by the county highway 
superintendent. 

There is an annual highway poll tax of $1 to $3 in each 
township or road district, payable to its treasurer by every able- 
bodied male resident, unless this form of taxation for local roads 
is abolished by vote of the electors of the town or district. The 
property tax levied by township commissioners for local highway 
purposes must not exceed 66 cents on each $100 valuation. This 
tax yields more than $14,000,000 annually and is used for the 
construction and maintenance of township roads. An additional 
tax of li'/i cents per $100 for damage incident to the laying out 
of new roads, relocation and drainage may be levied. Not less 
than $3 nor more than $5 per mile per annum of the road funds 
of a township or road district must be used for dragging earth 
roads. 

Bond Legislation 

The $60,000,000 State bond issue voted by the people at the 
general election in November, 1918, bears interest at the rate of 
4 per cent per annum. The bonds are of the serial type, payable 
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within 20 years, the interest and principal being paid from the 
proceeds derived from the motor vehicle fund; or, if that is not 
sufficient, from a State-wide tax. These bonds are to be issued 
as needed. The first issue ($5,000,000) was sold in Ottober, 1921. 

Convict Labor Laws 

Prior to 1915. convicts were not worked outside prisons except 
in quarries getting out rock for State use. Crushed rock and 
other road material produced by convict labor is furnished free 
at the penitentiary, where prepared, to the State highway com- 
mission for permanent road improvements. In 1915 convicts 
were worked on local roads on requisition from town highway 
commissioners, a charge of SO cents per man per day being made 
for board. Three or four convict camps were worked and about 
25 miles of macadam road constructed by them. 

Automobile Registration 

Motor vehicles are registered with the Secretary of State. The 
fees are as follows : passenger cars carrying not to exceed 7 per- 
sons, 25 h.p. and less, $8.00; 25 to 35 h.p., $12; 35 to 50 h.p., 
$20; over 50 h.p., $25; motor bicycles, $4; electrics. $12; motor 
vehicles carrying more than 7 passengers and motor trucks pulling 
or carrying freight, the gross weight of which amounts to 5,000 
pounds or less, including the weight of the vehicle and maximum 
load, $12; 5,000 to 12,000 pounds, $22.50; 12,000 to 15,000 
pounds, $35; 15,000 and over, $60; tractors and traction engines, 
$25. Dealers' and manufacturers' license fees amount to $20 for 
each set of duplicate tags. 

Weight. — The weight of motor vehicles is limited to 16,000 
pounds per axle or 800 pounds per inch of the average width of 
tire in actual contact with road surface. The gross weight, 
including the weight of the vehicle and maximum load of any 
self-propelled vehicle, shall not exceed 24,000 pounds; and the 
gross weight, including the weight of the vehicle and maximum 
load of any trailer or semi-trailer vehicle pulled or towed by a 
motor vehicle, shall not exceed 32,000 pounds. The gross load 
may be increased, under the provisions of the law, to 50 per cent 
on special permits in cities having a population of more than 
20,000. 

State Road Funds 

There was expended by the State in 1921 for highways built 
under the supervision of the State the sum of approximately 
$16,000,000, derived from Federal and State funds. The sum of 
approximately $35,000,000 is available for construction in 1922, 
and the sum of $2,500,000 for maintenance. The State is now 
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maintaining about 1,586 miles of concrete and brick surfaced 
roads. 

Progress Report 

During 1921, 402 miles of paved highways were completed, 
and 565 miles carried over for completion in 1922, 

Research work carried out in connection with the Bates experi- 
mental road, which has been described in various engineering 
periodicals (and which was started in 1920 and completed in 
1921) has led to important modifications in pavement designs 
used by the division of highways. It is believed that the results 
of these scientific investigations have not only made possible much 
better construction, but at a decided reduction in first cost. Aux- 
iliary investigations, particularly with reference to the curing of 
•concrete pavements, bid fair to result in better cured pavements 
and at lower costs than have heretofore applied. 

Construction Program for 1922, — The 1922 program calls for 
the construction of approximately 1,100 miles of pavement, more 
than 300 miles of heavy grading, and 200 large bridges. 

State Highway OfBcials 

Department of Public Works and Buildings: C. R. Miller, 
director; Don Garrison, assistant director. Office at Springfield. 

Division of Highways : Frank T. Sheets, superintendent of 
highways; Clifford Older, chief highway engineer. Board of 
highway advisors: Richard R. Meents, chairman, Ashkum; Ar- 
thur R. Hall, Danville; Charles M. Hays, Chicago; Francis R. 
Woefle and Joseph M. Page, Jerseyville. 

Revised by Clifford Older. 

INDIANA 
State Highway Legislation 
The State highway commission is composed of four members 
appointed by the governor for terms of one to four years, the 
term of one commissioner expiring each year. Each commis- 
sioner receives a salary of $10 per day for the time actually em- 
ployed. The commission appoints a director, who is the execu- 
tive officer of the commission. The director appoints a chief 
engineer, who is in charge of the division of construction; a 
superintendent of maintenance, who is in charge of the division 
of maintenance, and a chief clerk, who is in charge of the division 
of auditing. Employes of the department are selected and re- 
tained on merit and are required to pass such examinations as 
may be prescribed by the commission. The salary of all em- 
ployees of the department, including the director, is fixed by the 
commission subject to the approval of the governor. 
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The 1919 law provides that the State highway commission shall 
at the earliest possible moment lay out a system of State high- 
ways which shall reach each county seat in the State and each 
city or town of over 5,000 inhabitants. In compliance with this 
law the commission has laid out a system of State roads of about 
3,600 miles, 3.200 miles of which are outside of incorporated 
towns. The commission is now considering the taking over of 
an additional mileage of roads to be maintained by the State 
as a part of the State system. 

All State highways are constructed and maintained under the 
direction of the State highway commission and entirely at the 
State's expense, except certain sections of the system which will 
be built at the joint expense of the State and Federal Government. 
Approximately all construction work of the State highway com^ 
mission during 1920 and 1921 has been done under Federal co- 
operation except some small bridges. 

Local Legislation 

Road administration in the county is vested in a board of three 
commissioners, one being elected each year, who are also ex-offido 
boards of directors for all free gravel, macadam and turnpike 
roads. 

The county surveyor is ex-ofRcio engineer of the county, or in 
case of his inability to execute and to supervise engineering work 
the commissioners may appoint an engineer. The board also 
appoints a county highway superintendent to have general super- 
vision of the maintenance and repair of all county highways and 
bridges. His term of ofiice is four years. The county highway 
superintendent's salary varies from $4.00 to $6,00 a day, accord- 
ing to the mileage of highways under his supervision. The com- 
missioners may increase this salary if in their judgment it is 
deemed to the best interest of the public to do so. The county 
highway superintendent is required by law to attend a road school 
of at least one week's duration each year, his expenses for such 
attendance being paid by the county in whose capacity he serves 
as county highway superintendent. 

The legislature passed what is known as the county unit law, 
which provides that the county may ask and receive supervision 
of construction and review of plans and specifications by the ' 
State highway department, on petition of 50 or more freeholders 
to the county commissioners. The expense of this review and 
superintendence of construction is charged back to the county 
by the State highway deprartment. 

Road affairs of townships are under the jurisdiction of town- 
ship trustees, one from each township, elected for terms of four 
years. They are assisted by supervisors elected for terms of two 
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years by the voters of each district into which each township is 
divided. 

Counties may levy a tax at a rate not to exceed one cent on 
each $100 of valuation for each 10 miles of country road for the 
maintenance of improved roads. In the townships, a tax not to 
exceed 30 cents on each 100 of valuation may be levied for road 
and bridge purposes. Two-thirds of this tax may be worked 
out on the township roads provided that an additional tax, paid in 
cash, of 10 cents on each $100 valuation be levied for road and 
bridge purposes. 

Bond Legislation 

Serial bonds in an amount not exceeding 4 per cent of the 
assessed valuation of the county or township may be issued for 
road and bridge purposes. The bonds are issued by county com- 
missioners on a petition signed by 50 freeholders, They bear 
interest at the rate of not to exceed 4^4 per cent, and are generally 
limited to 20 years. They are retired by an annual tax levied by 
the commissioners on all the property in the townships. 

Convict Labor Laws 

The managing board of the State reformatory and State prison 
may, wherever there is no work for the inmates within the prison, 
arrange with the county commissioners or township trustees for 
.working the convicts on the roads. 

Automobile Registration 

The registration of automobiles is under the jurisdiction of 
the Secretary of State. The annual fees for passenger cars are 
as follows: less than 25 h.p., $5; 25 to 40 h.p., $8; 40 to 50 h.p., 
$20; 50 h.p. and more, $30; manufacturers' and dealers' licenses, 
$25; manufacturers and dealers, $25; electric passenger vehicles, 
$5 ; motorcycles and chauffeurs' license, $2. 

The fees for trucks and delivery cars are as follows: 1 ton 
or less, $6; 1 to 2 tons, $15; 2 to 3j4 tons, $25; 3^ to 5 tons, 
$50; 5 to 7H tons, $75. The fee for each trailer is $3, $6, $10 
and $20 for 1, 2, 5 and 7j^ tons capacity. No truck of more 
than 7j4 tons capacity is permitted on the highways of the State. 

State Road Funds 

During 1922 the State will receive its revenue for road purposes 
from three sources approximately as follows : Automobile license 
taxes, $2,500,000; inheritance taxes, $750,000; State levy of 
33/100 of a mill on the dollar. $2,250,000. 




1 



I 



114 AMERICAN AUTOMOBILE ASSOCIATION 

Progress Report 

The State highway commission completed about 82.5 miles of 
contracts for pavements during 1921. All of this but .65 miles 
had been contracted for in 1919 and 1920. The highway com- 
mission has repaired and maintained the whole State system, so 
that the larger part of the unpaved portion, consisting principally 
of gravel and stone roads, is in very fair condition for traffic the 
larger part of the year. 

State Highvtray Officials 

The State highway commission consists of Charles W. Zeigler, 
chairman; Alvan V. Burch, vice chairman; Earl Crawford and 
Walter G. Zahrt, members ; Lawrence E. Lyons, director ; C. Gray, 
chief engineer of construction; A. H. Hinkle, chief engineer of 
maintenance; J. D. Williams, auditor. 

Headquarters in State House, Indianapolis, Indiana. 

Revised by A. H. Hinkle, chief engineer of maintenance, 

IOWA 
State and Local Legislation 

The road building organization of Iowa consists of a State 
highway commission, 99 boards of supervisors of the 99 individual 
counties and 1,606 boards of township trustees. 

The work of the State highway commission is conducted 
through a chief engineer, who is the active head of the organiza- 
tion. The road building activities of the individual counties- of 
which the supervisors have charge is under the direct supervision 
of a county engineer in each county. 

The general assembly of 1913 established the present highway 
commission, which consists of three members, giving it general 
supervision of all road and bridge work in the State. 

The General Assembly of 1917 instructed the commission to 
select from the most important highways of the State a system 
of roads connecting every county seat and the more important 
market places of the State. The roads were to be selected by the 
highway commission with the advice and help of the boards of 
supervisors and county engineers. The legislature designated that 
this road system was to be called the Inter -county system. The 
greater portion of its mileage was taken from the county road 
systems. The same legislature also provided for the acceptance 
of the Federal aid money by the State and the setting aside of 
such a portion of the State automobile fees as might be necessary 
;to match the Federal money dollar per dollar. The Federal money 
and the fund derived from State automobile fees was called the 
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Federal County Cooperation road-building fund. This money was 
apportioned to the various counties according to the area of the 
county. There was still no provision for bond issues for road 
building either by State, county or township, and no other method 
of anticipating road funds was provided. 

In response to an urgent State-wide demand for more perma- 
nent highways, the 38th General Assembly in 1919 provided a 
financial system whereby the State and the individual counties 
might hard-surface the more important portion of their highways. 
The inter-county road system was adopted by the legislature as 
the primary or State road system. The State automobile license 
fees were approximately doubled and the increased funds thrown 
into a fund called the primary road fund, the Federal-county co- 
operation road fund being discontinued. The Federal allotments 
were also thrown into this same fund. This fund, it was in- 
structed, should be used exclusively on the primary road system. 
No portion of it was to be spent on either the county or town- 
ship systems. The county and township funds were somewhat 
increased and were left exclusively for use on the county and 
township road systems. 

The primary fund is distributed to the various counties in 
proportion to their areas. The net balance in this fund on 
January 1, 1922, amounted to approximately $5,285,753.61. The 
expenditure of the money is made by the boards of supervisors 
under the supervision of the State highway commission. The ex- 
penditures of every kind except maintenance must be upon proj- 
ects approved by the State highway commission and the district 
office of the U. S. Bureau of Public Roads. Maintenance of 
the primary system which is entirety paid out of the primary 
fund is by the county officials. But the law provides that in case 
the maintenance is neglected, or is not entirely to the satisfaction 
of the commission, the commission may take over the work and 
charge the cost to the county's share of the primary road fund. 

All bridge and culvert building costs on paving county and 
township systems must be paid by the county from county road 
levies. AH co.st of grading, drainage, and similar work on the 
primary system is paid from the primary road fund. When 
paving projects are contemplated, part of the cost is paid by 
the abutting property. 

It is also provided that no bard surfacing can be done until the 
county at a popular election votes to authorize the general policy 
of hard surfacing. Provision is made that counties, if they desire 
to hard surface portions of their primary road system faster than 
the work can be done by the annual allotments which become 
available, may, after a vote of the people, issue bonds. The 
principal of these bonds is to be paid by the annual allotments 
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from the primary road fund to the county, but the interest upon 
the bonds must be paid by the county through a mileage levy. 

In case of hard surfacing any highway, 75 per cent of the cost 
is paid from the primary fund. The remaining 25 per cent is 
assessed against the abutting property Ij/^ miles back from each 
side of the road, making a benefit zone of 3 miles wide. Pro- 
vision is also made for hard surfacing portions of the county 
and township road systems. In case of an improvement on the 
township road system the county road funds must pay 25 per 
cent of the cost, the township road funds 50 per cent, and the 
remaining 25 per cent is assessed against the abutting property. 
In case of improvement on the county road system the county 
funds must pay 75 per cent of the cost and the remaining 25 per 
cent is assessed against the abutting property. 

Convict Labor 

State convicts may be worked at stone quarries and the crushed 
stone produced furnished to the county or township f. o. b. cars 
at the crushing plant. 

Automobile Registration 

All fees are collected and plates delivered by the county treas- 
urer, who under provisions of the 1921 law retains all collections 
in the county treasury, sending in such portion of this collection 
as may be requisitioned by the State treasurer from time to time 
in order to keep the primary road fund balance above $500,000. 
Two and one-half per cent of. the gross revenue for the motor- 
vehicle license fees is set aside for the State Highway Commission 
as a maintenance fund and 3}-^ per cent to reimburse the State 
for the cost of collection. 

The fees which are in heu of all other taxes are as follows : 
One per cent of the factory list price plus 40 cents per 100 pounds 
weight of the vehicles. The minimum fee is $10. Motorcycles 
have a flat rate of $5. The net receipts from registrations amount 
to above $8,000,000 a year. 

Road Funds 

The total expenditures for roads and bridges in 1921 were 
$38,741,627.53. The 1921 records show a total of $16,996,806.68 
expended on primary roads, $5,766,483.50 expended on county 
roads, $6,672,985.24 for township roads, and $9,305,352.11 for 
bridge and culverts on primary, county and township roads sys- 
tems. Between April 1. 1919, and January 1, 1922, 14 counties 
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voted $18,475,000 in road bonds for hard roads and up to January 
1, 1922, a total of 27 countes had voted for hard surfacing. 
Funds available in 1922 are approximately as follows: 
On primary roads : 

Ptimarv funds $12,000,000 

Bond issues 5,000.000 

Special assessments 1 ,000,000 

On county roads: 

County road levies 4.500,000 

On township roads: 

Township road levies 6.000.000 

Bridge funds : 

From county and township levies and spent 

on primary, county and township roads. 9,000,000 

$37,500,000 
Progress Report 

Total mileage of Iowa roads outside of incorporated towns and 
cities is 104,082, divided as follows: Primary roads, 6,616; county 
roads, 10,681.15; townstiip roads, 86,785. 

Up to date, including an estimate on the 1921 mileage where 
exact figures are not known, there are approximately 238 miles 
of highway improved with paving, either concrete or brick ; 
2,346.38 miles of gravel surfacing; 2,542 miles of road put to 
permanent grade, with cuts and fills made and built to standard 
cross section; many thousand miles have been built to standard 
cross section on natural grade lines, chiefly tractor, blade grader 
maintenance work. The 2.542 miles of permanently graded high- 
way is approximately one-third of the primary road system and 
represents a sub-grade that is practically ready for the laying of 
hard surfacing. 

State Highway Officials 

State Highway Commission: William Colliiison, Chariton, 
Iowa, chairman; Dean A. Marston, Ames, Iowa; J. \V. Holden, 
Scranton, Iowa; Fred W. White, chief engineer. 

Revised by J. VV. Eichinger. bulletin editor. 

KANSAS 
State Highway Legislation 
At the general election November 2, 1920, a constitutional 
amendment permitting the State to engage in the construction of 
highways was passed. This amendment provides that the State 
may aid in the construction of highways to the extent of twenty* 
five per cent of the cost, but not more than $10,000 per mile, or 
more than 100 miles in one county excepting in counties having 




I 



AMERICAN AUTOMOBILE ASSOCIATION 

an assessed valuation of more than $100,000,000, where such aid 
may be granted for not more than 150 miles of highway. 

Legislation for carrying out the constitutional amendment was 
adopted in 1921. This law provides that after deducting from 
each motor vehicle license other than motorcycles or dealers' li- 
cense the sum of 50 cents for the Secretary of State and $4,50 
for the special road drag fund, the balance shall be placed by the 
county treasurer in the State-aid fund of the county. All the 
revenue from dealers and motorcycle license is placed in this fund 
as well as all unexpended balance from the Secretary of State's 
tag fund and the balance from the drag fund remaining at the 
end of the year. 

The county board designates the location and character of im- 
provement and notifies the State highway commission. All plans, 
specifications and estimates must be approved by the State high- 
way engineer and all vouchers must be approved by the State 
highway commission. In counties of over 7,500 population the 
State aid can only be applied where the benefited land is assessed 
25 per cent of the cost after deducting Federal aid. State aid and 
donations. The aid may be applied to any type, including earth 
roads of a permanent character. 

The 1917 legislature created the State highway commission for 
the purpose of cooperating with the Federal Government in Fed- 
eral-aid road construction. The commission consists of the Gov- 
ernor, ex-officio chairman, and two members appointed by the 
Governor with four-year terms. The State highway engineer and 
other employes are appointed by the commission for an indefinite 
period. It was further provided that the counties were authorized 
to raise the money to furnish the State's share of the cost of con- 
structing Federal-aid highways and that the construction would 
be in complete charge of the State highway commission. 

The State highway commission has general supervision over all 
road and bridge work in the State. All county road systems must 
be approved by the State highway engineer and the work per- 
formed on this system be in accordance with plans approved by 
the State highway engineer. All bridges on county roads must 
be built in accordance with plans approved by the State highway 
engineer and all bridges on township roads the cost of which 
exceeds $2,000 must first be approved by the State highway 
engineer. 

Local Legislation 

The jurisdiction of county roads is vested in the board of 
county commissioners and the county engineer and of township 
roads in the board of township highway commissioners and road 
overseer, with the necessary approval of the county engineer, in 
some cases. The county commissioners of the county are re- 
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quired to appoint, subject to the approval of the State highway 
conimiBsion, a county engineer to supervise the work on all 
county roads and to assist the township officials in improving and ' 
maintaining roads under their jurisdiction, also to prepare and 
approve plans for bridges constructed by the townships. The 
township highway commissioners are required to employ a road' 
overseer to supervise the construction and maintenance of town- 
ship roads and mail routes. 

Bond Legislation 

On a petition of 51 per cent of the resident land owners own- 
ing 35 per cent of the land or 35 per cent of the resident land 
owners owning 51 per cent of the land, or the owners of 60 per 
cent of the land lying within a benefit district, the petition naming 
the type of improvement, the width, the terminal points and other 
specifically fixed locations and the number of annual assessments, 
not less than 10 nor more than 20, to be made in payment there- 
for, the county commissioners are authorized to improve the road 
if it is found to be of public utility. The county commissioners 
are empowered to make contracts or to construct the road by the 
day-labor system and to issue bonds in payment therefor, bearing 
interest not to exceed 6 per cent annually, within the time men- 
tioned in the petition. The county commissioners are further 
authorized to cooperate with the State highway commission for 
the purpose of securing Federal aid under the benefit district law. 
All plans, specifications and estimates for the improvement must 
be submitted to the State highway engineer for approval before 
the work is started, and on Federal-aid work the construction is 
under the direct charge of the State highway engineer. 

After all Federal aid, donations or subscriptions have been de- 
ducted, the cost is distributed as follows: 50 per cent to the county, 
llj/i per cent to the townships in the benefit district on a ratio 
of the land in the benefit district lying in each township, IZyi 
per cent to the townships through which the road passes on the 
ratio of the length of road in each township, and 25 per cent to 
the land in the district. The charge against each piece of land 
in the district is determined by the county commissioners accord- 
ing to the benefits that accrue to the land and the improvements 
thereon. Each land owner in the district is given an opportunity 
to pay his portion of the cost in cash or to allow it to run for the 
term of the bonds. The county is required to pay for all bridges 
costing over $2,000 or having a span greater than 20 feet. 

The county commissioners are also required to call an election 
for issuance of bonds to construct at least 30 miles of road upon 
petition of 20 per cent of the resident land owners within the 
county. They are also authorized to make a special levy for 
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the- construction of at least 30 miles of road when a petition is 
filed and carried by an election, the levy not to exceed 3 mills on 
the dollar annually. The county commissioners are also author- 
ized to levy a general road tax of not less than one-fourth and 
not more than I'/i mills for the purpose of constructing and 
maintaining the county road system. 

The bridge levy authorized by law is not to exceed one and 
one-half mills for county bridge work and the county is not au- 
thorized to construct a bridge costing over $40,000 in certain 
counties and $50,000 in other counties without submitting the 
question to vote ; but by submitting the question to an election and 
by a majority of votes cast the county is authorized to issue bonds 
for five-year period for the construction of larger bridges. The 
board of township highway commissioners is authorized to levy 
not to exceed 3 mills for road and bridge construction. 

Convict Labor 

State convicts may be employed on roads or for the preparation 
of road-building materials, but none have been so employed to 
date on account of the need of the services of all prisoners at 
the penitentiary. County prisoners may be employed on road 
work. 

Automobile Registration 

Automobiles are registered annually with the Secretary of State. 
The fees are as follows: Motorcycles. $5; passenger automobiles, 
minimum fee, $8, plus 50 cents for each 100 pounds gross weight 
in excess of 2,000; electrics, $10; motor trucks having a rated 
carrying capacity of 1 ton or less, $15; 1 to Ij-^ tons, $22.50; 
V/z to 2 tons, $30; 2 to Zyi tons, $37.50; 214 to 3 tons, $45; 
3 to 4 tons, $70; 4 to 5 tons, $100, plus $25 for each additional 
ton of carrying capacity. 

The revenue derived from registration is paid to the county 
treasm^er and on each license fee collected 50 cents is forwarded 
to the Secretary of State for the upkeep of his department. 

Road Funds 

The estimated expenditures for road purposes in Kansas during 
1921 was $20,000,000, divided as follows : County road and bridge 
fund, $7,303,928; township road and bridge fund, $4,619,056; 
automobile fund, $3,000,000; one-half of township general fund, 
$1,036,013; estimated poll tax, $525,000. 

The amount of funds available during 1922 will at least equal 
the amount stated above for 1921, with a decided increase in 
automobile license funds and a probable increase of the county 
road and bridge fund. 
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Progress Report 

The total mileage of public highways in Kansas, exclusive of 
the streets of incorporated towns and cities, is about 124,143. Ap- 
proximately 15,983 miles of these roads are in the county road 
system. The county roads are mostly earth, fairly well graded 
and maintained. At the beginning of the year 1919 there were 
only about 450 miles of improved roads, consisting of gravel, 
macadam, brick, and concrete, and about 900 miles of sand-clay 
and oiled dirt roads. 

During 1919, 1920 and 1921 there were placed under contract 
FederaUaid road work amounting to a total of 567 miles. Of 
this amount there were completed on December 31, 1921, a total 
of 449 miles of all types — earth, 143 miles; brick, 54 miles; con- 
crete, 144 miles; macadam, 30 miles; gravel, 78 miles. New road 
work financed to date amounts to approximately $50,000,000, 
covering about 1,500 miles of road, all of which will be constructed 
with Federal aid if sufficient funds are obtained from the gov- 
ernment by a continuation of the Federal-aid plan. 

State Highway Officials 

The State highway commission consists of Governor Henry J, 
Allen, ex-officio chairman; Fred Perkins, Oswego, commissioner; 
A. C. Blair, of Lyons, commissioner; M, W. Watson, State high- 
way engineer; W, V. Buck, assistant State highway engineer; 
F. W. Epps, bridge engineer; C, I. Felps, Topeka; G. L. Camp- 
bell. Salina; A, A. Anderson, Hutchinson; and L. P. Scott, Fort 
Scott, division engineers.. 

Prepared by M. W. Watson, State highway engineer. 

KENTUCKY 
State Highway Legislation 

The general assembly of Kentucky, in 1920, abolished the 
State-aid law save for the completion of all contracts awarded prior 
to July 1, 1920, under its provisions. There was enacted, in place 
of this law, a new law creating a bi-partisan State highway com- 
mission, composed of two members each from the two dominant 
political parties of the State. This bi-partisan board, in turn, 
selects a State highway engineer and approves the appointments 
of all his assistants. 

A State system of proposed primary roads has been created, of 
approximately 4,000 miles in length. The total estimated length 
of roads of all classes in the State is 53,000 miles. Of this a total 
of 990 miles were constructed or reconstructed under State and 
Federal-aid. The engineering construction and maintenance of 
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such roads are under the supervision of the State highway com- 
mission and no State and Federal funds can be used for any other 
purpose than on this proposed primary system. 

Local Legislation 

County road and bridge affairs are administered in the 120 
counties by fiscal courts composed of the county judge and a 
magistrate from each magisterial district of the county. There are 
a few counties in which road affairs are administered by three or 
more commissioners who are elected by the people. All of the 
above officials are elected for terms of four years. The county 
clerk is clerk to the governing body and the county treasurer is 
liscal agent. 

The governing body of the cotmty may appoint as county 
engineer one who is required to be either a reputable civil engineer 
or a man who has had two years' practical experience as a road 
builder and who shall have passed an examination held by the State 
commissioner or his representative. He serves as the executive 
official of the county in all road and bridge matters and receives 
general instructions from the State commissioner relative to 
standards and types of construction, gradients, etc., of all public 
roads and for plans for all bridges costing $500 or more. 

Current revenues are obtained from an ad valorem tax levied at 
a rate not to exceed SO cents on each $100 of taxable property, 
one-half of which may be used for road purposes. The fiscal court 
may authorize counties to vote an additional tax of 20 cents on the 
$100 valuation for road purposes. A poll tax may be levied for 
road purposes on male inhabitants over 21 years of age at rates 
which vary in the different counties. These funds are expended 
by the fiscal court or other governing body for all county purposes, 
including road and bridge expenditures. Six days' statutory labor 
on the roads may be required for all able-bodied male citizens be- 
tween the ages of 18 and 45. but this tax is not generally observed. 

Bond Legislation 

On the petition of 150 voters and free-holders of a county, the 
county court shall call an election to determine whether bonds of 
the county shall be issued in an amount not to exceed 5 per cent of 
the taxable valuation of the county. If two-thirds of the legal 
voters voting shall favor the issuance of bonds, the fiscal court 
may issue them, to bear not exceeding 5 per cent interest, to run 
not less than 5 nor more than 30 years, and to be sold for not less 
than par. The fiscal court shall levy an annual tax of not to exceed 
20 cents on each $100 valuation of taxable property in the county, 
to pay the interest on such bonds, and to create a sinking fund 
for their redemption at maturity. Sinking fund accumulations 
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may be loaned by the fiscal court on first mortgage real estate 
security, on the basis of 50 per cent of its value. 

Any county which issues bonds and expends the proceeds thereof 
for building public roads under the direction of the commissioner 
of public roads, in an amount greater than the amount which said 
county may be able to secure by apportionment from the State 
road fund for that year, shall be entitled to receive from the State 
road fund in subsequent years such further amounts or appor- 
tionments as will make the total amount ultimately received from 
said fund equal to one-half the amount so expended by said county. 

Convict Labor Laws 

The State may employ the State convicts outside the walls of 
the penitentiary in road or bridge work, or in the preparation of 
materials therefor. Eight convict labor gangs are at present 
engaged in State-aid operation under this law. 

Because of the difficulty of managing convict labor camps under 
dual authority (State board of charities and corrections, and the 
State highway department) also, owing to the decrease in wages 
of free labor to an amount very nearly that paid convict labor, 
the State highway commission has decided to abandon convict labor 
method of constructing roads. 

County prisoners sentenced to work at hard labor may be placed 
in the work house, if there be one in the county, or at work upon 
the public works, or roads, of the county, or upon the public 
works of any city or town in the county. 

Automobile Registration 

The legislature of 1920 changed the automobile law materially. 
The fee for passenger cars was increased to 60 cents per h. p. 
For trucks the minimum fee is $22 for a ^-ton truck, while for a 
1-ton truck it is $30. This increases by $10 for each J^ ton to $70 
for a 3-ton. For a 3 to 3j^-ton the rate is $90, and this rate 
increases by $20 for each J^ ton up to 5, when the rate is $150. 
For trucks having a capacity of more than 5 tons the rate shall 
be $50 for each additional ton. There is also a gasoline tax of 1 
cent per gallon. 

Road Funds 

In the fiscal year 1921, the State road fund amounted to 
$5,390,425, of which $1,756,460 was derived from automobile 
license fees, $671,348 from the three-tenths of a mill State-wide 
tax, $345,831 from the 1 cent per gallon tax on gasoline, and 
$1,375,526 from other sources including Federal-aid. The balance 
on hand at the beginning of the year was $1,241,260. From which 
is to be deducted for the liquidation of — 
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State-aid claims $615,700 

For State road maintenance (approximately) 300,000 

Total deduction $915,700 

State road fimd, 1921, including Federal aid funds. $4,474,700 

Approximate county contributions and private subscriptions 250,000 

Total available funds, exclusive of maintenance and State- 
aid debt $4,724,700 

There was expended by this department during 1920 approxi- 
mately $2,000,000 

In Federal-aid and in State-aid 2,000,000 

Or a total approximate expenditure of $4,000,000 

The estimated amount to be expended on Federal and State 
primary roads in 1922 is derived as follows : 

Federal-aid funds $1,400,000 

Automobile license fees ; 2,000,000 

Gasoline tax 400,000 

Three-tenths mill tax 600,000 

County contributions and private subscriptions 250,000 

Total $4,650,000 

For liquidation of State-aid claims $500,000 

For maintenance 500,000 

$1,000,000 
Approximate amount available for road construction 

in 1922 $3,650,000 

The last amount closely represents that to be expended by the 
road department on construction during 1922 unless the legisla- 
ture which convened in January, 1922, provides other sources of 
income. 

Progress Report 

There was constructed under State and Federal-aid acts, in 
1921, the following types and mileage of roads: 

Miles 

Waterbound macadam, surface treated 28.9 

Earth 176.3 

Gravel 40.6 

Waterbound macadam 99.3 

Bituminous macadam 11.4 

Rock asphalt 22.4 

Cement concrete 6.6 

Brick 7 

Surface treated macadam 204.4 

590.6 
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State Highway Officials 

Chairman of commission, H. Green Garrett; members. H. H. 
Asher, Ed. S. Monohan ; and Ben Weille, secretary ; State high- 
way engineer, Joe S. Boggs. Headquarters," Frankfort. 

Revised by J, T. Madison, general inspector. 

LOUISIANA 
State Highway Legislation 

In 1910, the State highway department was organized and the 
distribution of State aid in the form of money aid and use of 
prison labor under the supervision of the State highway depart- 
ment was made a permanent State policy. 

It having become apparent that the ways and means provided 
under existing laws were not sufficient to meet the growing de- 
mand for good roads, during 1921 a State constitutional conven- 
tion was held, which provided for the creation of a highway 
commission and authorized the passage of special laws for the 
purpose of providing funds for the building and maintenance of 
a system of hard-surface highways to traverse the entire State. 

Under this authorization, at a special session of the legislature, 
also held in 1921, an act was passed creating the Louisiana high- 
way commission, to consist of three members to be appointed by 
the governor. The commission selects and appoints a State high- 
way engineer who, with the approval of the commission, appoints 
arid fixes the compensation of such assistant engineers and sub- 
ordinates as may be necessary to the proper conduct of the work 
of the commission. 

A State-wide system, comprising about 7,000 miles of hard- 
surface roads, connecting parish (county) seats and important 
commercial centers, and linking up with the various National 
highway systems and the highway systems of neighboring States, 
has been planned. Not over 25 per cent of the cost of these roads 
is to be borne by the parishes; the balance will be paid out of 
State and Federal-aid money. 

Local Legislation 

The parishes correspond in size, organization, and power to 
counties of other States. Their affairs are administered by a 
police jury consisting of an elective member from each of the 
wards into which the parish is divided. The members elect one 
of their numljer as president and employ a non-member as sec- 
retary. 

The police jury has jurisdiction over all road and bridge work 
in the parish, except State roads ; may levy taxes, issue bonds and 
in all respects is a body politician. 
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Bond Legislation 

Bonds may be issued in amounts not exceeding 10 per cent of 
the assessed valuation of parishes or districts when authorized by 
a majority in number and assessed valuation of the property- 
owning voters. The term of such bonds may not exceed 40 years 
and the rate of interest may not exceed 5 per cent. The bonds 
must be retired annually, beginning at a date not later than 5 
years from the date of issue. 

Road Funds 

In order to provide funds for the system of highways planned, 
a new scale of rates for motor-vehicle licenses was provided, the 
new rate for motor -vehicle registration being 68 cents per h. p. 
plus $10 to $25 per 1,000 pounds for motor trucks. An extra 
charge of from $2 to $10 per passenger capacity is also provided 
for all passenger vehicles operating for hire. A tax of 1 cent 
per gallon on all gasoline or motor fuel sold in the State for 
domestic consumption was also levied. The new legislation also 
provides a fee of $5 for the registration of chauffeurs. 

From the above sources, it is estimated that there will be 
$2,500,000 available for road construction and maintenance dur- 
ing 1922, in addition to $999,000 Federal aid allotted the State. 
The registration receipts are estimated at $1,7S0,(XX) and the fuel 
tax at $750,000. 

Progress Report 

During the year 1921, 300 miles of hard-surface highways were 
completed in the various parishes, bringing the total up to ap- 
proximately 2,000 miles, outside of cities. In 1922, contracts for 
approximately 350 miles will be let. 

State Highway Officials 

State highway commissioners ; Wilson T. Peterman, chairman ; 
Duncan Buie, vice -chair man ; Arthur Taylor, secretary; James M. 
Fourmy, State highway engineer ; W. F. Cooper, assistant State 
highway engineer, and Wm. H. Rhodes, maintenance engineer. 

MAINE 

State Highway Legislation 

The State highway commission appointed by the governor, with 
the advice and consent of the council, consists of three members. 
Their term of office is three years, one commissioner's term ex- 
piring each year. The commission selects and appoints, with the 
approval of the governor and council, a chief engineer, upon 
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terms to be fixed by the commission subject to the approval of 
the governor and council. The chief engineer, under the direction 
and control of the commission, has general charge of the office, 
the records and all construction and maintenance work, and may, 
with the approval of the commission, employ necessary engineers, 
supervisors, assistants and help. 

The commission is authorized to lay out, construct and maintain 
a system of State and State-aid highways, the State highways to 
be constructed wholly by the State from the bond issue and mill 
tax fund, and the State-aid highways to be constructed by the 
State and municipalities jointly. Both classes of highways are 
to be maintained under the direction of the commission, the cost 
to be borne jointly by the State and municijjalities. The charge 
against the municipalities for maintenance of State highways shall 
be $60 per mile per annum; and for State-aid highways, one-half 
the actual expense, but not to exceed $30 per mile per annum. 

Towns may cooperate with the State in the employment of a 
regular patrolman to perform maintenance work, in addition to 
that upon the State highway or State-aid highway, upon such 
mileage of road as shall be mutually agreed upon by the municipal 
officers of the town and the State highway commission. For each 
mile so maintained the towns shall pay to the Stale a sum equal 
to the average amount per mile of road raised by the town for 
the support of highways. This amount must not be less than $30 
nor more than $60 per mile. 

The commission has full charge (except that in the case of 
State highways, not advertised for bids, the approval of the gov- 
ernor and council is required) in letting of contracts for the con- 
struction of all State and State-aid highways. The commission 
may make contracts with towns for construction of State-aid 
roads without advertising for bids, and towns may submit bids 
for State or State- aid highways. 

Towns may make the following appropriations and apply for 
State aid : Towns having a valuation of $200,000 or less may 
appropriate any amount not exceeding $300; towns having a 
valuation of over $200,000 and not over $800,000 may appropriate 
any amount not exceeding $533; towns having a valuation of over 
$800,000 and not over $1,000,000 may appropriate an amount not 
exceeding $600; and towns having a valuation of over $1,000,000 
and not over $3,000,000 may appropriate in addition to the sum 
of $600 a sum of $66 for each $200,000 or fraction thereof valua- 
tion in excess of $1,000,000; towns having a valuation of over 
$3,000,000 and not over $4,000,000 may appropriate not exceed- 
ing $1,333, and towns having a valuation of $4,000,000 may ap- 
propriate in addition to the sum of $1,333 a sum not exceeding 
$133 for each additional $1,000,000 of additional valuation. 
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The commission from the funds for State -a id construction 
shall apportion to each town, which has conformed to the pro- 
visions of the act, for each dollar so appropriated, the following 
amounts : To each town having a valuation of $200,000 or less. 
$2.66 for each $1 appropriated by said town; to each town having 
a valuation of over $200,000 and not over $1,000,000, $1.33 for 
each $1 appropriated by said town; to each town having a valua- 
tion of over $1,000,000 and not over $1,200,000, $1.22 for each 
$1 appropriated by said town ; to each town having a valuation 
of over $1,200,000 and not over $1,400,000, $1.13 for each $1 
appropriated by said town ; to each town having a valuation of 
over $1,400,000 and not over $1,600,000, $1.07 for each $1 appro- 
priated by said town; to each town having a valuation of over 
$1,600,000, $1 for each $1 so appropriated by said town. The 
money appropriated by towns applying for State aid, with the 
amount apportioned by the commission, shall constitute a joint 
fund for the construction and permanent improvement of the 
State-aid highways in such towns. 

Between the 15th day of July and the 15th day of August in 
each year municipal officers prepare and file with the commission 
suggestions for the improvement during the next calendar year 
of State-aid highways located in each town, accompanied by plans 
so far as practicable, setting forth the location of the highways 
and the nature of the improvement desired. The commission 
examines and reports thereon with its recommendations to the 
municipal officers on or before the 20th day of February follow- 
ing. Such reports are submitted to the voters of such towns at 
the next regular meeting. 

The sum of $300,000 is appropriated annually for the construc- 
tion of State-aid highways in the 500 cities and towns which make 
application. In addition to this there is a mill tax on the valuation 
of the State roads which for the calendar year of 1921 was 
$637,403.43. This is called the Mill Tax Highway Fund and is 
distributed as follows : $200,000 for State-aid construction, one- 
third of a mill, or $212,467.81 in 1921 for third-class highways. 
Not more than one-sixth of a mill, or $105,851 in 1921 for the 
construction of highways, bridges and other purposes in accord- 
ance with the terms of any appropriate resolve of the legislature, 
and the balance of $119,085.62 in 1921 is available for the con- 
struction or maintenance, or both, of State highways, making a 
total amount of $818,317.81 of strictly State-aid construction 
funds. 

The maintenance of all the principal thoroughfares in the State, 
both improved and unimproved, except in the cities and compact 
portions of towns of over 2,500 population, is under the direction 
of the State highway commission, the work being done at the 
joint expense of State and town. 
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Automobile registration revenue is paid into the treasury and 
credited to a fund for paying the interest on and maturity of the 
bonds and for the administration of the department and for 
maintenance. 

Highway Bonds 

A resolve of the legislature in 1919 authorized the issuing of 
bonds not exceeding $10,000,000 in amount at any one time pay- 
able within 41 years, which bonds or their proceeds shall be de- 
voted solely to the building of State highways and intrastate, 
interstate and international bridges. 

The legislature has authorized to date, after deducting maturi- 
ties paid. $7,514,500, Of this amount, $1,250,000 authorized has 
not been issued, and there is left of the total $10,000,000, 
$2,485,000 for which an authorization by the legislature is neces- 
sary to make it available by order of the governor and council. 

Local Legislation 

Jurisdiction over roads vests in the boards of county commis- 
sioners of the 16 counties in the case of certain small unorganized 
townships ; all other local roads are under the boards of selectmen 
of the towns and the municipal officer of cities and organized 
plantations. 

Convict Labor Laws 

Upon written application from county or municipal authorities 
the board of prison inspectors may direct that jail prisoners be 
worked on county roads. 

Registration and Licensing of Motor Vehicles 

Passenger cars equipped with pneumatic tires, 25 cents per h. p. 
plus 25 cents per 100 pounds of weight; if equipped with solid 
tires the rate is 25 cents per h. p. plus 50 cents for each 100 
pounds of weight. Motor vehicles for livery or hire, double 
above £ees. 

The rate for tractors equipped with pneumatic and solid tires 
is the same as for passenger cars, but if equipped with iron, steel 
or other hard tires, the rate is 25 cents per h. p. plus 80 cents for 
each 100 pounds of weight. Tractors used for agricultural pur- 
poses, one-tenth of the above rates. The rate for caterpillar 
tractors is $15, but if not used on highways, there is no fee. 

The rate for trailers equipped with pneumatic tires is 15 cents 
per 100 pounds gross weight of vehicle and load. It equipped with 
solid tires the rate is 40 cents per 100 pounds, and if equipped 
with iron tires, the rate is 75 cents per 100 pounds. The rate for 
motorcycles is $5 each, with $5 added for side cars. 
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The fees for motor trucks are based on carrying capacity; 
1,000 pounds or less, $10; over 1,000 pounds, $15. One to two 
tons, $20; two to three tons, $55; three to four tons, $80; over 
four tons, $110. The rate for motor trucks equipped with solid 
tires is 331/3 per cent higher than those above given. 

Progress Report 

Statement of Mileage and Expenditures on State-aid roads, 

1901 TO 1921 inclusive: 



Year 



1901-1906 

1907 

1908 

1909 

1910.; 

1911 

1912 

1913 

1914 

1915...: 

1916 

1917 

1918 

1919..... 

1920 

1921 (approximate) 

Total.... 



Miles 



363.02 
82.84 
79.54 
113.42 
111.57 
117.11 
169.66 
158.64 
176.74 
157.06 
114.31 
112.44 
147.88 
181.49 
200.00 



Cost 



2,285.72 



$ 441,123.22 
172,816.96 
266,611.86 
288,484.49 
428,638.74 
421,779.57 
631,027.54 
871,072.09 
748.796.76 
676,049.29 
554,557.03 
566,623.46 
609.482.21 
947.971.89 
1,231,088.24 
1.300,000.00 



$10,156,123.35 



Of the above mileage, 80 per cent is gravel, the balance being 
macadam, concrete, bituminous macadam, sand-clay and miscel- 
laneous. 



Statement of Mileage and Expenditures on State highways 

1914 TO 1921 inclusive: 


'■ Year ' 


Miles 


Expenditures 


1914 


44.02 

87.89 

52.73 

6.90 

104.52 


$ 755,684.59 


1914-1^15.. 




: 1915 


527.906.03 


1915-1916 




1916... 


465.735.89 


1916-1917 




1917 


32.14 
25.00 
37.61 
3.91 
50.88 
98.40 


44i,936.98 


1917-1918, 




1918 


655,475.71 


' 1919 


289,025.79 


i 1920 


1,319,194.18 


f 1921 


2,756,319.35 








Total 


544.00 


$7,211,272.52 


. . .. ': .') i i 
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State Hichwayb 



Gravel 337.45 

Macadam 4.78 

Concrete 17,00 

Sand-clay 6 . 75 

Bituminous macadam 91 , 16,,- 

Gravc! and macadam 6.68 

Clearing and Grubbing 22.21 

Grading 8,93 

494.96 



Maintenance 

Maintenance work during 1921 was performed generally by 
the patrol system. There were 482 patrolmen employed in caring 
for 4.306 miles of road in 479 towns. Of this mileage 738 was 
improved State highway, 1,057 miles was improved State-aid 
highway; and the balance, or 2,511 miles, was unimproved road. 
There was also maintained by special arrangement with the towns 
147 miles of improved State-aid roads. 

A total expenditure for labor and material of $827,842 was 
made on this work, including $18,120.72 furnished by the State 
for road-machine work. The State also furnished supervision 
and inspection for the work amounting to $38,700, making the 
total gross expenditure chargeable to maintenance of $866,542. 
Of this amount the State furnished $626,335 and the cities and 
towns furnished $240,207. 

State Highway Officials 

State Highway Commission, Augusta. — William M. Ayer, 
chairman; Frank A. Peabody, Lyman H. Nelson, Paul D. Sar- 
gent, chief engineer; I. W. Barbour, assistant engineer, State 
highways; L. D. Barrows, assistant engineer. State-aid highways; 
A. J. Wiggin, superintendent of maintenance; L. N. Edwards, 
bridge engineer. 

The department is made up of 23 State highway engineers and 
assistants. 7 bridge engineers, 25 State-aid and maintenance super- 
visors, and 16 clerks and stenographers. 

Revised by I. W. Barbour, assistant engineer. State highways. 
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MARYLAND 
State Highway Legislation 

The State roads commission, consisting of three members ap- 
pointed hy the governor, has direct control over the construction 
and maintenance of a system of main highways through all the 
counties in the State, the cost of such construction and main- 
tenance to he borne entirely by the State. The commission also 
has authority over the building of "lateral" roads not included 
in the trunk-line system, and when such work is contemplated the 
plans and specifications are prepared by the State, the contracts 
awarded, and the work of construction supervised by the State. 

The cost of lateral roads is shared equally hy the State and 
counties. The allotment of State funds to the counties is based 
upon road mileage. After the construction of a lateral road, its 
maintenance devolves upon the State. 

The system of trunk-line roads, built and maintained entirely at 
the expense of the State, was authorized by the legislature in 
1908. and a State bond issue of $5,000,000 was authorized for 
this purpose. An additional bond issue of $1,000,000 was author- 
ized by the legislature in 1910; in 1912 an issue of $3,170,000 was 
authorized ; $6,600,000 in 1914, $2,700,000 in 1916, $3,000,000 in 
1918, and $3,000,000 in 1920, making a total of $24,470,000. 

An Act passed by the legislature in 1920 provides that the 
appropriation of $3,000,000, or proceeds thereof, be used for the 
construction of rural post roads, lateral roads and the extension 
of the State road system, with the assistance of funds from the 
United States Government and the several counties of the State. 
The principal amount of said loan shall he paid upon tlie serial 
annuity plan, and all within fifteen (15) years after the issuance 
thereof. One-half of this amount, or $1,500,000, has been set 
aside for the purpose of constructing lateral roads, this money 
being apportioned to the counties on the basis of road mileage in 
the several counties, the counties to match the State's money by 
bond issues, special assessments or otherwise. The money so 
raised by the counties shall be paid to the State roads commission 
at such time and in such amounts and under such guarantees as 
the State roads commission shall from time to time determine. 

There is a total of 14,810 miles of road in the State, of which 
1,852 miles have been taken over and improved by the State roads 



Funds for the maintenance of State highways are provided from 
the receipts of the Commissioner of Motor Vehicles from license 
fees, etc. 

Under the Federal-aid act passed by Congress, there has been 
apportioned to Maryland $3,031,378. Project statements have 
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been submitted to the bureau of public roads on 61 sections of 
road aggregating 208.27 miles in length, with an approximate 
total cost of $5,528,566. Project agreements have been signed by 
the Secretary of Agriculture and the State roads commission for 
a total of 174.99 miles of road, the cost of which will be approxi- 
mately $4,829,216. Federal-aid roads amounting to 1S5 miles 
were completed and paid for up to January 1, 1922. 

Local Road Legislation 

Jurisdiction over county roads vests in elected boards of county 
commissioners, who may employ competent civil engineers for the 
construction and maintenance of roads and bridges. 

Convict Labor 

For the purpose of building and constructing or maintaining 
any road, bridge or highway or for the purpose of working any 
stone quarry operated by the State roads commission, the com- 
mission is authorized to make request of the board of prison con- 
trol for as many inmates of the Maryland penitentiary or the 
Maryland house of correction as may be necessary for the pur- 
pose, and the board of prison control is directed to furnish them, 
together with a sufficient number of guards for the safekeeping 
of the prisoners while so employed. 

Automobile Registration 

The annual registration fees are paid to the commissioner of 
motor vehicles and are ; 60 cents per h. p. for motor vehicles with 
pneumatic tires; for a motor vehicle with solid tires and a rated 
capacity not exceeding 1 ton the fee is 20; not exceeding 2 tons, 
$40; 3 tons. $60; 4 tons, $100; 5 tons, $150; 6 tons, $300; and 
7 tons, $500; $10 for trailers with a rated capacity not exceeding 
1 ton after any motor vehicle, plus $20 for each additional ton 
capacity up to a maximum of 7 tons. Motorcycles, $5 per annum, 
plus $3 for a side car ; $3 for bicycle with motor attachment ; 
$25 for two sets of dealer's tags and $12 for each additional set 
available on all cars of a dealer not used for hire; $20 for four 
tags for motorcycles; $1.20 per h. p. for motor vehicles trans- 
porting persons for hire, other than vehicles operating on fixed 
schedules ; motor vehicles operating on schedule for passenger 
service, fee per passenger seat per mile of total annual scheduled 
mileage, 1/20 cent for vehicles under 3,000 lbs., 1/15 cent for 
vehicles weighing 3,000 to 7,000 lbs., 1/6 cent for vehicles weigh- 
ing over 7,000 lbs. ; fee for freight motor vehicles operating on 
schedule, per ton capacity per mile of total annual scheduled mile- 
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age, 1/5 cent for trucks weighing less than 3 tons loaded, 2/5 
cent for trucks weighing 3 to 6 tons, 3/5 cent for trucks weighing 
over 6 tons; operator's license, $2; chauffeur's license, $3 per 
annum. 

One-fifth of the net registration revenue is apportioned to the 
City of Baltimore for use on its roads and streets, and the re- 
mainder is expended for oiling, repair and maintenance of the 
modern State and county roads. Fines and forfeitures are paid 
into the State treasury for the same use as the registration reve- 
nues. 

The commissioner of motor vehicles is authorized to expend 
from the receipts of his office each year not exceeding $1,000 for 
the erection of sign posts for the direction of and warning of 
danger to travelers. The commisioner is also authorized to em- 
ploy deputies equipped with motorcycles to enforce the motor 
vehicle and traffic laws of the State and pay them from the re- 
ceipts of his office. 

No motor vehicle in excess of 90 inches width, or in which the 
limit of load is over 650 Ihs. per inch in width of tire, may be 
operated on the highways of the State without special permit 
from the State roads commission, if a State road, or the proper 
authorities of other roads. No motor vehicle of which the weight 
of truck and load exceeds 14 tons shall be operated on any 
highway. 

State Road Funds 

There was available for construction and maintenance of State 
and lateral roads during 1921 a balance of approximately $2,950,- 
000 from the year 1920; and in 1921. $1,600,000 from the State 
bond issue for the construction of State roads; $1,600,000 from 
automobile revenues collected during 1921 for maintenance of 
State and lateral roads, a total of approximately $6,150,000. There 
is available during 1922, for construction, $1,540,000, and for 
maintenance, $1300,000. The automobile money does not include 
the funds turned over to Baltimore City, which consists of one- 
fifth of the total net collections. 

Progress Report 

During 1921, the following contracts were awarded: 

Penetration macadam 15.29 miles, $ 253,373 

Concrete 97.84 " 3,231,002 

Gravel 25.02 " 232,056 

Sheet asphalt 7.35 " 293,694 

Asphalt on recon. base 1.86 " 51,152 

Concrete shoulders 14.56 " 174,384 

Grading only 1.03 " 32,772 
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Twelve miles concrete, five miles asphalt, and nine miles of 
gravel construction were carried o\-er to 1922. 

The total mileage of State and lateral roads constructed to date 
is 1352 miles, all of which is being maintained by and at the 
expense of the State under the patrol system. 

State Highway OEBcials 

Chairman and chief engineer, John N. Mackall; Omar D. 
Crothers and D. C, Winebrener, commissioners ; Lamar H. 
Steuart, secretary ; counsel. Alexander Armstrong, attorney gen- 
eral; E. Austin Baughman, commissioner of motor vehicles. 

Highway Department — John N. Mackall, chief engineer ; Harry 
D. Wilbar, Jr., assistant chief engineer; Walter C. Hopkins, 
bridge engineer; Robert M. Reindollar. engineer of surveys; Leo 
T. Downey. W. F. Childs, Jr., Edwin Friese, Douglas P. Camp- 
bell. George H. Parker, Austin F. Shure, P. E. Burroughs, district- 
engineers. 

Re\-ised by Lamar H. Steuart, Garrett Building, Baltimore. 

MASSACHUSETTS 
State Highway Legislation 

State highway work is now carried on by the division of high- 
ways of the department of public works which is preaded over 
by the commissioner of public works. 

The organization is as follows : a central office at Boston with 
three commissioners, of which the commissioner of public works 
is chairman, a secretary, the various assistants in the highway 
division, the motor vehicle department, and a chief engineer. The 
State is divided into seven districts, each in charge of a district 
engineer, who has the necessary assistants and resident engineers, 
who are employed directly on the work. 

The duties of the division of highways relate to roads and 
automobiles. Its duties so far as they relate to the roads arc: 
(a) The collection of statistics as to road materials and road con- 
didons in the State, the making of maps, the giving of advice to 
local road authorities, etc.; (b) the laying out and construction of 
Slate highways, the improvement of certain town roads, and the 
supcr\'ision of maintenance of State highways. 

The State highways are such as are designated by the division 
iqxm petition of the city government, the board of selectmen, or 
the county commissioners. As soon as the highway has been thus 
designated it passes under complete jurisdiction of the State depart- 
ment of public works, which has control not only of construction 
sod maintenance but also of the location of water and gas mains. 
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poles or other structures, the planting or cutting down of trees on 
the right of way, etc. 

The cost of constructing State highways is borne as follows: 
75 per cent by the State and 25 per cent by the county in which 
the highway is located, the State paying the entire cost in the 
first instance and collecting as a refund the 25 per cent from the 
county. 

In order to aid the small towns, 15 per cent of the amount 
appropriated annually for State highway construction may be 
expended as follows: 5 per cent in towns of less than $1,000,000 
valuation, upon petition, the town making no contributions; 5 
per cent in towns of less than $1,000,000 valuation, the towns 
contributing an equal amount; and 5 per cent in towns of more 
than $1,000,000 valuation, the towns contributing an equal amount, 
which amount must be in excess of its average annual appro- 
priation for roads for the last five years. 

When any road has been constructed or improved, in whole or 
in part, with money furnished by the Commonwealth, and is not 
laid out as a State highway, the city, town or county shall at all 
times keep it in good repair and condition. The department of 
public works shall from time to time notify the authorities in 
charge of the road whenever it is not so kept in condition, and 
shall specify what repairs or improvements are necessary, and 
said authorities shall forthwith proceed to make the specified 
repairs and improvements. If not made within 60 days (unless 
further time is allowed) the department may do the specified 
work and pay for it from any money available for the mainte- 
nance of State highways or from the part of the motor vehicle 
fees' fund available for work on through routes in the towns (20 
per cent of the net). The amount of such expenditures shall be 
collected back in the form of State tax, the money collected to be 
available for use for the same purposes for which the money so 
expended was available, or tor the repair and maintenance of 
State highways: but in towns of under $1,0(X),000 valuation not 
more than $50 a mile per year ; in towns with a valuation of over 
$1,000,000 and under $2,000,000 not more than $100 a mile a 
year, and in towns with over $2,000,000 valuation not more than 
$200 a mile a year shall be collected in any one year, but any bal- 
ance shall be collected in succeeding years. The department may 
upon petition exempt any town from the whole or part of such 
payment if in its judgment said payment would prove to be an 
undue burden. 

The State department of public works maintains the State 
highways at the expense of the State in the first instance, and 
the counties are required to repay to the State 25 per cent of the 
amount expended from taxation by the State for maintenance, 
except that part taken from motor vehicle fees ; also the towns 
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are required to reimburse the State one-half the amount of such 
expenditures not exceeding $50 a mile in towns under $1,000,000 
valuation, and not exceeding $100 per mile in towns of from 
$1,000,000 to $2,000,000 valuation, not exceeding $200 a mile in 
towns from $2,000,000 to $5,000,000 valuation, and in towns of 
over $5,000,000 valuation not to exceed $2,000 a mile in the 
aggregate nor exceeding $500 a mile in any one year. The amount 
collected shall be credited to the appropriation for State highways 
and used again by the department. The department may upon 
petition exempt a town from the payment of any part of the 
expenditure for the repair of State highways. 

The State road construction revenues are derived from taxa- 
tion, usually authorized for five years, one-fifth of the amount 
authorized to be expended each year during the five-year period. 

The appropriation is usually at the rate of $1,000,000 per annum, 
but is dependent upon the annual action of the legislature. Of the 
automobile fees and fines, after deducting the expense of admin- 
istering the automobile department, the balance is applied to the 
maintenance and reconstruction of State highways and State aid 
to towns in such proportion as may be determined by the legisla- 
ture upon recommendation of the department. The net fees, fines, 
etc.. in 1921, amounted to $4,385,000. In addition, the legislature 
makes direct appropriations from time to time to meet special 
expenses and additional maintenance costs. 

General Laws, chapter 81, provides for assistance by the State 
to towns of less than $3,000,000 valuation on the basis of road 
mile valuation, that is, the valuation divided by miles of road. 
The towns have to appropriate $12.50 per road mile where such 
valuation is under $5,000, to $125 where it is over $40,000 and 
under $50,000 per road mile. It figures out about $3 per $1,000 
of valuation. The State may expend not to exceed $50 per mile. 
In 1920. $236,300 was appropriated by the State. Excellent re- 
sults have been obtained in keeping the roads in fair shape in the 
poorer towns, although no reconstruction is attempted. 

Federal Aid. — The total apportionment by the Federal Govern- 
ment, including the fiscal year 1921, is $4,053,543. To date 47 
projects have been approved, involving 169 miles of road and an 
obligation by the government of $2,701,804. There are also three 
projects not yet approved covering five miles of road, of which 
the government's portion is $76,000. 

Local Legislation 

The local roads are under the boards of selectmen of the towns 
or under a superintendent of streets, or under direct road sur- 
veyors, as the towns from time to time determine. The county 
commissioners may. upon petition, lay out new roads or make 
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Specific improvements, and may direct towns and cities to make 
such improvements. 

Convict Labor 

By chapter 633 of the Acts of 1913 there was a provision for 
using prisoners in improving waste and unused land. In 1915 
this act was amended so that the county commissioners could 
make arrangements with the officials of any city or town or with 
the State department to work prisoners on any highway, the 
prisoners to be in the custody of the sheriff of the county. 

There were 2>4 miles of macadam road built in 1918 under the 
provisions of this act, solely by the labor of prisoners. 

Automobile Registration 

The law provides for annual registration with the division of 
highways, department of public works. The registration fees are 
as follows: Less than 30 h. p., $10; 30 to 39 h. p., $15; 40 to 49 
h. p., $20 ; 50 h. p. and over, $25 ; motorcycles, $5 ; commercial 
automobiles, trucks, and trailers, as follows: Capacity of 1 ton or 
less, $10; capacity of 2 tons and over 1 ton, $20; capacity of 3 
tons and over 2 tons, $30; capacity of 4 tons and over 3 tons, 
$40; capacity of 5 tons and over 4 tons, $50; for any capacity over 
5 tons, $50 for the first five tons and an additional amount of $10 
for each additional ton or part thereof; trailers, one-half of the 
above fees; dealers and manufacturers, $25; and $5 for each 
additional car over five demonstrated on the road ; dealers and 
manufacturers' motorcycles only, $10; operators, including owners, 
$2, renewal fee $2. 

The net registration revenue shall be expended under the direc- 
tion of the State highway commission for maintenance of State 
highways, provided that an amount not exceeding 20 per cent of 
such revenue may be expended by the commission for the repair, 
improvement and construction of local roads used as through 
routes. All fines are credited to the same fund as registration 
receipts. 

Road Funds 

The sum of $2,000,000 was appropriated for State highway 
construction during 1921. The department expects to have avail- 
able for highway construction and maintenance this year about 
$9,000,000 including money received from the Federal government 
and contributions from counties and towns. While it is not pos- 
sible to give accurate figures, it is likely that the cities and towns 
will expend about $20,000,000. 

Sources, amounts and purposes of State road funds in 1921 
were as follows: Appropriation for State highway construction. 
State paying the entire cost and collecting one-quarter back from 
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counties, $2,000,000; net receipts from automobile fees, all of 
which is used for highway puqioses, $4,385,000; appropriations 
for equipment, $375,000; appropriation for bridge maintenance, 
$15,000; miscellaneous appropriations, $2,225,000, including con- 
tributions by counties and towns, making a total of $9,000,000. 

Progress Report 

During the year 1921 contracts were awarded by the Depart- 
ment of Public Works, Division of Highways, for construction, 
reconstruction or resurfacing of highways in Massachusetts, 
amounting to approximately $3,292,000. These contracts cov- 
ered construction approximately as follows: 

IS. 66 miles cement concrete $ 833,4?2,30 

49.40 miles bituminous macadam 1,934,843.25 

4.25 miles bituminous concrete 152,805.34 

14.60 miles gravel 257,422.44 

.91 miles water-bound macadam, oiled 15,279.92 

Bridges and approaches 97,336.90 

$3,291,160.15 

The cost of maintaining our 1,394 miles of State highway dur- 
ing the year was approximately $1,200,000. 

State Highway OfEcials 

Department of Public Works. — Commissioner of public works, 
Jno. N. Cole; associate commissioners, division of highways, 
Frank D. Kemp, Springfield ; James W. Synan, Pittsfield ; secre- 
tary, Frederick N. Wales ; chief engineer, Arthur W. Dean, 

Revised by A. W. Dean, chief engineer. 

MICHIGAN 

State Highway Legislation 

The State highway commissioner is nominated and elected by 
the people at the same time and in the same manner as the jus- 
tices of the supreme court. He is required to be a citizen of the 
State and may appoint two deputies, one of whom shall be a com- 
petent engineer sliilled in road building, and such other assistants 
as may be necessary. His duties are to give instruction in road 
and bridge construction and maintenance, to collect statistics and 
distribute State reward funds or funds given to the State for 
such purposes by the United States Government or by individuals. 
He is required to give expert advice to the local authorities and 
is required to make a map of every township in the State showing 
the roads and their condition and location, kind and quantity of 
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road materials, etc. His decision is final as to whether a road 
merits State reward, and he may withhold any portion of the 
reward until the road has been thoroughly tested. 

The construction and maintenance of the State trunk lines is 
under the direct supervision of the State highway commissioner. 
Counties, good roads districts and townships pay varying per- 
centages of the cost. The percentages are determined from popu- 
lation, State equalized valuation and trunk line mileage, and 
range from 5 per cent to 25 per cent of cost of construction and 
from 10 per cent to 50 per cent of the cost of maintenance. All 
construction projects must be advertised by the State highway 
commissioner, but townships, good roads districts and counties 
may contract to do the work at a price below the lowest bid, if all 
bids are rejected. The State highway commissioner is also 
authorized to contract with the townships, good roads districts and 
counties for doing the maintenance work under his direction. 

Whenever any township or board of county commissioners or 
good roads district commissioners have made arrangements to 
improve a mile or more of public road by constructing a sand- 
clay, gravel, stone-gravel, gravel-stone, macadam, concrete or 
brick road and ask for an allotment of State reward, and file with 
the State highway department a profile of the highway to be 
improved, and make application for plans and general specifica- 
tions, the State highway commissioner shall furnish the plans and 
specifications and allot the funds from the State treasury as the 
State reward if, after completion, he finds the road to be up to 
the required standard. Each surveyed township is entitled to 
receive State reward on not more than 4 miles of road in any 
one fiscal year. The reward is allotted as follows: 

a. Every mile of well-graded road, with grade not exceeding 6 
per cent, except where found impracticable and a steeper grade is 
recommended after examination by the State highway commis- 
sioner, with not less than 20 feet between side ditches, properly 
drained, with travel track not less than 9 feet, made of a mixture 
of sand and clay or other material, shall merit, if approved by the 
State highway commissioner, a reward or aid from the State of 
25 per cent of cost up to $3,000 per mile. 

b. Every mile of well-graded road having not to exceed 6 per 
cent grade, except where found impracticable and a steeper grade 
is recommended after examination by the State highway com- 
missioner, width not less than 20 feet between ditches, well- 
drained, travel track not less than 9 feet, surface not less than 8 
inches compacted gravel applied in not less than two courses, each 
rolled separately, shall merit, if approved by the State highway 
commissioner, a reward or State aid of 25 per cent of cost up to 
$5,000 per mile. 
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c. Every mile of well-graded road having not to exceed 6 per 
cent grade, with not less than 20 feet between ditches, well 
drained, travel track not less than 9 feet and having a foundation 
not less than 4^ inches of crushed stone, slag or other material 
compacted, and top course of layer of gravel not less than 3J4 
inches, shall merit, if approved by the State highway commis- 
sioner, a reward or State aid of 25 per cent of cost up to $5,000 
per mile. 

d. Every mile conforming to the above conditions as to grade, 
width, drainage, etc., and having a bottom course of gravel, slag 
or other material not less than 4^ inches thick after rolling and 
a top course of crushed stone not less than 3>4 inches thick after 
rolling, shall merit, if approved, a reward or State aid of 25 per 
cent of cost up to $5,000 per mile. 

e. Every mile conforming to the foregoing as to width, grade, 
drainage, etc., and having a surface of well -compacted macadam 
not less than 7 inches thick laid in not less than two courses, each 
properly bonded, shall merit, if approved, a reward or State aid 
of 25 per cent of cost up to $5,000 per mile. 

/. Every mile conforming to the foregoing as to grade, drain- 
age, etc., and having properly laid cement concrete or bituminous 
concrete not less than 6 inches in thickness, shall merit, if ap- 
proved, a reward or State aid of 25 per cent of cost up to $7,500 
per mile. 

g. Every mile conforming to the foregoing as to grade, drain- 
age, etc., and consisting of a paving brick surface laid on gravel, 
sand, broken stone or slag, the quality of brick, manner of laying 
and kind of inspection employed to be made to comply with the 
specifications made by, or approved by the State highway com- 
missioner, shall merit, if approved, a reward or State aid of 25 
per cent of cost up to $7,500 per mile. 

Firm earth, gravel or macadam shoulders must be placed on 
each side of the concrete and brick 8-foot metal track. 

Two or more townships may act jointly in the improvement of 
boundary line roads. 

The State highway department is required to design, construct 
and maintain all bridges of 30 feet clear span and over on State 
trunk line roads, provided the county, township or good roads 
district agrees to construct at least 3 miles of road, including the 
bridge site. The State highway department is also authorized to 
contract with counties, good roads districts and townships for the 
construction and maintenance of all bridges of more than 30 feet 
clear span on State reward roads, provided at least 3 miles of 
State reward road have been built or funds have been provided 
to build 3 miles within one year. 

The 1913 legislature passed what is known as "the trunk line 
highway act," which delineates certain highways leading from 
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town to town in the State, upon which townships, and counties 
were entitled to double the State rewards mentioned above, when 
they built roads according to specifications drawn by the State 
highway department. The fixing of the location of these routes 
between towns, the preliminary surveys and the drafting of speci- 
fications was in the hands of the State highway department, while 
the construction of the roads was in the hands of the townships 
and counties through which they pass. The law provides that the 
total allowable mileage of trunk lines in any county may equal 
the number of surveyed townships multiplied by 3. 

The 1915 legislature authorized the local township officials or, 
where the county road system had been adopted, the county high- 
way officials and the State highway commissioner, to lay out addi- 
tional trunk line mileage up to 3 miles per surveyed township. 

The 1919 legislature authorized the State highway commis- 
sioner to lay out an additional 500 miles. This, added to the 
previous mileage, makes a total of about 6,000 miles of State 
trunk lines authorized. 

The 1917 legislature passed a law assenting to the provisions 
of the Federal-aid act of Congress and providing the machinery 
for taking advantage of that law. The 1919 legislature amended 
it to make it correspond with the trunk line act so far as local 
payments are concerned and provided that proceeds from the sale 
of State bonds would be available to pay the State's portion of the 
cost of Federal -aid roads. 

Local Legislation 

The commissioner of highways of each township has charge of 
township roads and the board of county road commissioners of 
each county adopting that system has charge of county roads. 

An assessment district law provides that a petition signed by 
60 per cent of the abutting property owners may be presented to 
the board of county road commissioners where the county road 
system is in force or to the State highway commissioner elsewhere 
for the improvement of a portion of a leading public wagon road. 
A portion of the cost is borne by the local assessment district and 
the remainder by the townships benefited or the county where the 
county road system is in force. 

Bond Legislation 

In April. 1919, an amendment to the constitution was approved 
authorizing the legislature to provide for the issuance of bonds 
for road improvement in an amount not to exceed $50,000,000, 
to be applied to road and bridge construction on the trunk-line 
system. 
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The township board of any organized township, upon petition 
of at least 25 freeholders thereof, may submit to an election the 
proposition of issuing bonds of the township in an amount not 
exceeding 5 per cent of the assessed valuation thereof, for im- 
proving the roads therein under the commissioner of highways 
sutject to direction of the township hoard, a majority of the legal 
voters voting is necessary to authorize the bond issue. These 
bonds shall bear not to exceed 6 per cent interest and shall run 
not to exceed 25 years, and the tax shall be levied annually to 
meet the interest and principal as fast as they become due. 

Counties that have adopted the county road system may issue 
bonds to pay for such improvements as the commissioners of 
highways decide to make in an amount not exceeding 3 per cent 
of the valuation of property assessable for this purpose. Before 
issuing these bonds, the county board of supervisors must order 
an election to decide on the issue, A majority of votes cast is 
required to authorize the bond issue. Bonds shall not be sold for 
less than part and shall run for not exceeding 20 years. The rate 
of interest and method of payment are not specified. 

Convict Labor Laws 

County road officials may direct the employment of county 
prisoners confined for petty offenses upon the highways of the 
county. 

The wardens of the State penitentiaries may, upon proper ap- 
plication from highway officials, put State prisoners to work in 
the same manner as county prisoners. State convicts may also be 
used in surface quarries and stone yards in preparing material 
to be used on the public highways. 

Automobile Registration 

Automobiles are registered annually with the Secretary of State. 
The fees for steam and gasoline vehicles are 25 cents per h. p., 
plus 35 cents per 100 pounds weight. The fees for electric vehi- 
cles are $1 per h. p., plus 35 cents per 100 pounds weight. One- 
half the money is returned to the counties for road purposes and 
halt is paid into the State reward fund. 

State Road Funds 

The State derives its revenue for State road purposes from two 
sources, namely. State bond issue and the motor-vehicle fund, ten 
million dollars being available each year from the bond issue and 
about three million dollars from the motor-vehicle fund. 

For the fiscal year ending June 30, 1921, there was credited 
to the State highway department the sum of $13,384,150, dis- 
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tributed as follows: Departmental administration, $324,150; 
surveys, plans and preliminary work, $60,000; State rewards, 
$1,250,000; bridge construction and maintenance, $400,000; 
maintenance of trunk line and Federal-aided roads, $1,250,000; 
assessment district administration, revolving fund, $100,000; State 
rewarded road maintenance, $40,000; construction, $10,000,000. 
It is estimated that about $22,000,000 was expended by the coun- 
ties, townships and good roads districts of the State for the con- 
struction and maintenance of roads and bridges during the year. 

Progress Report 

During the calendar year of 1921 approximately 780 miles of 
trunk-line and Federal -aided roads were placed under construction 
by the State, and approximately 930 miles of surfacing were com- 
pleted during the year, of which 315 miles were pavement type. 
Also 800 miles of n on -trunk- line roads were accepted for the pay- 
ment of State reward. 

Approximately 9,700 miles of road have been improved in 
Michigan as of January I, 1922, this total including trunk-line. 
Federal -aid and State- reward roads. 

Approximately $19,000,000 was expended during the calendar 
year on trunk-line and Federal-aided construction by the State and 
approximately $2,800,000 for State rewards. Thirty-three trunk- 
line bridges and sixteen non-trunk-line bridges were completed 
during the year, there being expended on such bridges and on 
others, the construction of which has been begun but not com- 
pleted, approximately $900,000. 

State Highway Of!icials 

Frank F. Rogers, State highway commissioner; L. H. Neilsen 
and Leslie H. Belknap, deputy highway commissioners. Head- 
quarters, Lansing, Michigan. 

Revised by Leslie H. Belknap, deputy State highway commis- 
sioner. 

MINNESOTA 

State Highvray Legislation 

The present law provides for a State highway department of 
which the commissioner of highways is the chief officer. The 
commissioner is appointed by the governor for a term of two 
years, and is required to devote his entire time to the performance 
of his official duties. He must appoint as assistant commissioner 
of highways an experienced road builder and engineer, who has 
charge, under the supervision and control of the commissioner, of 
the technical work of the department. The necessary assistant 
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engineers and other persons to carry on the work in the depart- 
ment are also appointed by the commissioner of highways, who 
6xes the compensation of all employees. 

The commissioner, his assistant and the assistant engineers are 
required to give advice and engineering services to other State 
departments as the governor may require. The engineers shall 
also make all necessary surveys, plans and specifications for con- 
struction and give direct supervision to all State road work under 
rules and regulations prescribed by the commissioner of highways. 

Any county board may, with the consent of the commissioner 
of highways, designate any established road as a State-aid road 
and construct, improve and maintain the same under the regu- 
lations of the commissioner of highways. The State-aid road 
system embraces about 9,500 miles. The trunk highway system 
includes approximately 7,000 miles. The construction and main- 
tenance of this system is under the direct control of the commis- 
sioner of highways. The total mileage of all roads in the State 
is approximately 100,000 miles. 

With the exception of three large counties in the State, each 
county employs a highway engineer from a list furnished or ap- 
proved by the State highway department. 

Surveys and plans are made by the highway engineer and sub- 
mitted to the commissioner of highways for approval. When such 
approval has been obtained the county board proceeds to do the 
work by contract or day labor under the supervision of the high- 
way engineer, who acts under the rules and regulations of the 
commissioner of highways. 

The financing of construction and maintenance work on State- 
aid roads is taken care of in the first instance by the county board 
and State aid is paid thereon up to the limit of the allotment to 
the county at the rate of 50 per cent of the cost of work for 
counties of over $15,000,000 valuation, 60 per cent for counties 
of over $10,000,000, 70 per cent for counties over $5,000,000 and 
80 per cent for counties having a valuation of less than $5,000,000. 

It is required that the highway engineer of the department make 
a report on completed work, which, if approved by the commis- 
sioner of highways, is certified to the State auditor, who issues 
the warrants for State aid. This applies to both construction and 
maintenance. 

In case any county board fails or neglects to maintain any 
State-aid road, the commissioner of highways may cause it to be 
maintained with funds from the reserve maintenance fund, the 
amount .so expended to be deducted from the next State-aid allot- 
ment to the county and credited to the reserve maintenance fund, 
or he may, after notice to the county board, revoke the designation 
of such improperly maintained State road. 
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Local Legislation 



Jurisdiction over local roads lies witii county and town boards. 
County boards of commissioners consist of five members elected 
for terms of four years while town boards of commissioners con- 
sist of three members elected biennially for each township. Each 
town has irom one to four road overseers, appointed by the town 
board, who have charge of the work under the board's supervision. 

Counties are required to construct and maintain State roads 
and to construct county roads. To finance this work the county 
board is authorized to levy a tax of not to exceed 10 mills each 
year, to which is added the State aid. The county may purchase 
equipment and do its work by contract or by day labor. 

County roads are laid out on petition of 24 or more free- 
holders, and roads established by judicial proceedings, or roads 
traveled six or more years without having been established by 
proceedings also become county roads. 

Towns are required to construct town roads and to maintain 
county and town roads. Town roads are laid out on petition 
of eight or more voting freeholders. The electors may vote a 
tax on the town not exceeding 15 mills and subsequently the town 
board may, in case of emergency, levy an additional 5 mills, to 
be used for construction and improvement of town roads, by 
Contract or day labor, as the board directs. There is also a com- 
pulsory tax of one mill, which forms the dragging fund, used 
only for dragging the town and county roads and for purchasing 
drags. 

Bond Legislation 

The constitutional amendment adopted in November, 1920, 
provides for the issuance of bonds of the State not to exceed 
$10,000,000 in any one year, and not to exceed $75,000,000 out- 
standing at any one time. No bonds are to be issued under the 
provisions of this amendment except as authorized by the legis- 
lature. The 1921 legislature did not provide for the issuance of 
any bonds under this provision of the amendment. 

On petition of fifty or more voting freeholders, and a majority 
vote at the subsequent referendum, the county board shall issue 
bonds of the county in such amount as will not, with existing in- 
debtedness, make the total indebtedness of the county exceed 15 
per cent of the taxable valuation of the county, the funds to be 
used for hard surfacing or otherwise permanently improving any 
established county road. 

On petition of 15 or more voting freeholders of a town and a 
60 per cent favorable vote at the town meeting, the town board 
shall issue bonds of the town, in amount not exceeding the cost 
of the proposed improvement and not exceeding, together with 
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outstanding indebtedness, 5 per cent of the assessed valuation of 
the town, for the purpose of improving any estabhshed highway 
in the town. 

Convict Labor Laws 

No legislation provides for convict labor upon highways. They 
may be and are used for crushing stone on the prison grounds, 
for highway purposes as directed by the State commissioner of 
highways. 

Automobile Registration 

Annual registration of motor vehicles with the Secretary of 
State is required, these being as follows: 2 per cent of the value 
of the vehicle, which shall be construed to mean the manufac- 
turers' list price at the factory when the vehicle taxed was new. 
During the fourth and fifth years of vehicle life such list price 
is reduced 25 per cent. The value during subsequent years of the 
vehicle life is reduced 50 per cent. 

Trucks and trailers engaged in commercial freighting, busses 
and carriers of passengers for higher and lower than seven (7) 
passenger seating capacity shall pay 25 per cent increase over the 
tax provided for trucks. The minimum fee for passenger vehicles 
under 2,000 pound weight is $12, while the minimum fees on 
other passenger motor vehicles is $15. The minimum fee on 
trucks and trailers of under 2-ton capacity is $15, and the mini- 
mum fee on trucks and trailers of 2-ton or over 4-ton capacity 
is $30. The minimum fee on trucks and trailers of 4-ton and 
over capacity is $50. Motorcycles without side cars, $5 ; motor- 
cycles with side car additional, $3. 

Road Funds 

The State road and bridge fund is created by an annual tax 
levy of one mill on each dollar of taxable valuation, all money 
accruing from investments of the internal improvement land 
fund, 5 per cent from the sale of U. S. lands and proceeds from 
milk and cream testing licenses. 

The commissioner of highways, State treasurer and State 
auditor acting as a board of allotment, shall annually apportion to 
the State road and bridge fund, first setting aside an amount not 
exceeding $50,000 as a reserve maintenance fund. The remainder 
which annually approximates $2,000,000, is allotted to all of the 
counties of the State with the legal limitation that no county shall 
receive less than 1 per cent nor more than 3 per cent of the fund. 
Twenty per cent of the allotments so made shall be set aside as aid 
for maintenance of State roads, but more than 20 per cent may, 
by resolution of the county board and approved by the commis- 
sioner of highways, be provided for such maintenance. 
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All of the funds received from motor vehicle license fees are 
credited to the trunk highway fund. One hundred and fifty 
thousand dollars of this fund is set aside for the expense of the 
highway department, after which 40 per cent of the fund is set 
aside for maintenance of the trunk highway system. From the 
remainder such sum as may be found necessary for the payment 
of interest and refundment purposes is deducted, and the balance, 
together with Federal aid received, is the amount available for 
construction by the highway department on trunk highways. Dur- 
ing 1921 approximately $5,700,000 was received from the auto 
license fees. 

During 1921 the counties expended for road construction ap- 
proximately $14,426,000, of which $7,662,000 was expended by 
them on the trunk highway system, the balance being spent on 
the State-aid road system. In addition to this amount there was 
spent by the highway department on trunk highway construction 
$2,670,000. It is probable that the 1922 expenditures by the 
counties will approximate the amount spent during 1921. The 
trunk highway expenditure by the State will be approximately 
$5,000,000. 

Progress Report 

During the year 1921 the following highway expenditures 
were made under the supervision of the State highway depart- 
ment: 

County Contracts 

1,517.5 miles grading S 5,944.797.08 

949.6 miles gravel surfacing 2.427,339.28 

85. 76 miles pavement construction 3,259,060.08 

clearing and grubbing 306.137.36 

hand ditching 130,034.11 

248,230 feet guardrail 146,677.17 

528,405 feet tile drain 272,478,88 

196.004 feet portable culverts 356,069.61 

701 feet Monloithic culverts 563,936.01 

105 feet bridges 1,015,658 51 

miscellaneous 4,245 .00 

$14,426,433.09 
State Contracts 

272.7 miles grading 81,110.234.28 

144.3 miles gravel surfacing 529,766.76 

29.8 miles pavement construction 981,601.87 

clearing and grubbing 24,893.48 

hand ditching 4,687.87 

special plowing 149 . 74 

8,232 feet guardrail 9,344.21 

gutters 91.42 

retaining 1 7 , 33 

catch basins 403.23 

. miscellaneous 9.387.91 

$2,670,578.10 
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All of the State contracts and approximately 50 per cent of 
the county contracts were for construction on the trunk highway 
system. 

Maintenance 

During 1921 the counties maintained 9.551 miles of State-aio 
roads under the direction of the State highway department at a 
cost of $1,551,620, and the highway department maintained 6,900 
miles of trunk highways at a cost of $2,224,227. The funds for 
the maintenance of the State-aid roads are derived from county 
levies and State-aid, while funds for the maintenance of the trunk 
highways are derived from motor vehicle license fees. 

State Highway Officials 

Charles M. Babcock, commissioner of highways; John H. 
Mullen, first assistant commissioner of highways and chief engi- 
neer; J. T. Ellison, chief bridge engineer; O. L, Kipp, construc- 
tion engineer; W. F. Rosenwald, maintenance engineer; S. C. 
Notestein, chief clerk. 

Revised by O. L. Kipp, construction engineer, St. Paul, Minn. 

MISSISSIPPI 
State Highway Legislation 

The State highway commission is composed of eight members, 
one from each congressional district. These commissioners are 
elected by the people and hold office for a term of four years. 

The highway commission appoints a State highway engineer 
and the commission, with the engineer, constitute the State high- 
way department. 

The State highway engineer is required to plan improvement 
of such main roads, with their bridges, as will form a connected 
system of highways throughout the State, and to report in full 
to the legislature in 1922. He has charge of the construction of 
roads built in cooperation with the Federal government under the 
Federal iiighways act. Funds to meet Federal aid are raised by 
the counties. 

The total mileage of roads in the State is 55,000. The mileage 
included in the proposed State system is 4,500. The mileage of 
the State system that is now improved is approximately 3,000. 

Local Legislation 

Jurisdiction over all roads in a county lies In its board of super- 
visors. Each county is divided into five supervisors' districts, 
each of which may carry on its road work under the direction of 
three commissioners appointed by the board of supervisors. The 
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county board may also place a county road commissioner in 
charge of the county roads or any part of them. Road districts 
containing at least 10 square miles may be formed to build roads 
under the direction of three road commissioners appointed for 
four years. An entire county may l>e organized as a road dis- 
trict. The district commissioners are authorized to do work by 
contract of day labor. District road systems may include street 
municipalities. A county board may require adjoining road dis- 
tricts to connect their road systems. 

The total amount of State funds for 1921 was the amount of 
the automobile license tax, approximately $660,000. A like. 
amount is estimated for 1922. This is in addition to the money 
furnished by the counties in order to secure Federal aid. 

Bond Legislation 

The general bonding law of the State providing for the im- 
provements of roads in one or more supervisor's districts contains 
a. number of interesting, sound and business-like features, namely: 

1. Bonds may be issued by boards of county supervisors for a 
county or district on petition of 20 per cent of the qualified elec- 
tors, provided the issue is not petitioned against by an equal per- 
centage of electors, in which event an election must be held, when 
a majority vote decides the question. 

2. The bonds outstanding must not exceed 10 per cent of the 
assessed valuation of property in the county or district. 

3. The bonds must be paid off in annual installments between 
the tenth and twenty-fifth year from the date of issue. 

4. A special tax must be levied annually for the payment of in- 
terest and principal, and the proceeds can be used for no other 
purpose. 

5. A special tax of at least 1 mill must be levied for the main- 
tenance of the road. 

Convict Labor 

There is no general convict labor law in reference to highways. 
Most convicts are employed upon State farms. The superintend- 
ent of the penitentiary is authorized to improve and maintain 
roads from each convict farm in the State for a distance of five 
miles out from said farms, 

In four counties, convicts between the ages of eighteen and fifty 
sentenced to the farms may be required to work fifteen days on 
the roads. 

Automobile Registration 

Motor vehicles are registered annually with the State auditor 
of public accounts through the county auditor. The fee for 
passenger cars is 50 cents per horsepower; for electrics, $15, and 
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for commercial vehicles is as follows: 1 ton or less, $10; \Y^ 
tons, $15; 2 tons. $30; 2^ tons, $35; 3 tons, $55; 3j4 tons, 
$75; 4 tons. $115; 4i^ tons, $155; 5 tons, $200; 6 tons. $250; 
for more than 6 tons capacity, $75 for each additional ton not to 
exceed $300 ; motorcycles, $10. 

The fees are collected by the regular tax collector of each 
county, the State auditor of public accounts being required to 
furnish him with a supply of licenses. The receipts from regis- 
trations are paid to the State treasurer, who credits one-half of 
the amount received from each county to that county's highway 
fund and the other half to the fund of the congressional district 
in which the county is located. The amount to the credit of the 
county highway fund is spent by the county under the supervision 
of the State highway department. The congressional district fund 
may be spent in any county or counties situated in the district, 
but under the direction of the State highway department. 

Road Funds 

No State funds except those above referred to are available for 
road construction and maintenance in Mississippi. The highway 
department is supported, however, by an appropriation of 
$100,000 by the legislature. 

State Highway Officials 

The State Highway Commission: J. M. McBeath, chairman. 
Meridian; W. T. Denman, secretary, McComb City; and D. W. 
Robbins, Tupelo. State highway engineer, H. C. Dietzer, Jack- 
son; J. C. Roberts, Cleveland; S. W. Mullens, Holly Springs; 
W. A. Boone, Pontotoc; Fred W. Smith. Poplarville; R. H. 
Henry, Jackson, 

Approved by H. C. Dietzer. 

MISSOURI 
State Highway Legislation 

At the general election in 1920 Missouri overwhelmingly car- 
ried Constitutional Amendment No. 6 authorizing the issuance of 
sixty million dollars for the construction of hard surfaced roads, 
and as a result the 51st General Assembly met in special session in 
1921 and passed what was known as the Centennial Road Law. 

This law calls for a bi-partisan commission of four members ap- 
pointed by the governor with the consent of the Senate. The first 
four are appointed, one for a term of two years, one for a term of 
four years, one for a term of six years, and one for a term of 
eight years; all reappointments to be for terms of six years. 
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The State highway commission appoints a State highway engi- 
neer, a secretary of the commission and a legal representative. 
All other employees are appointed by the State highway engineer 
with the approi,-aI of the State Highway Commission. The salaries 
of members of the commission are fixed at $10.00 per day and 
expenses. The State highway engineer's salary is limited to 
$7,500. assistant State highway engineer and attorney each $3,600 
per year, division engineers, heads of departments and secretary 
of the commission, receive not over $3,000 per year, and for 
other employes the rate is fixed by the commission. 

The law also lays out a State system of roads reaching into 
each of the several counties and comprising approximately 7.700 
miles. The law provides that all roads shall be at least of a type 
as good or better than proj^erly bound gravel roads, and shall not 
cost on an average of less than $6,000 per mile. The allotment of 
money for different counties is made on a basis of $6,000 per 
mile and 1.500 miles of road were set oiit to be constructed of a 
higher tj-pe. These roads are to be selected by the commission 
and to connect the populous centers of the Slate, 

The present law. known as the McCullough -Morgan law, re- 
mains in force until the end of 1922, or until such time as all pro- 
jects contemplated have been constructed or provided for. This 
law provides for the expenditure of $1,200 per mile for at least 
50 miles of road in each county, to be used for grading and cul- 
verts up to 20-foot span. If found that the $1,200 will not prop- 
erly grade and construct culverts, the board is authorized to allot 
the money due the county on a smaller mileage. The $1,200 pt 
mile can also be applied on Federal-aid jobs, in which event the 
State pays $600 to match the Federal government's $600. the local 
subdi\'isions putting up one-half the money required above the 
$1,200 per mile, which is in turn matched by Federal aid. 

Local Legislation 

Road administration in the counties is in the hands of the 
county court, which consists of three county judges. The county 
court appoints, if it desires, a county highway engineer, who has 
general supervision over all the roads and bridge work in the 
countj*. The surveyor of the county, which is a constitutional 
office, is elected by the people and is ex-officio county highway 
engineer when the court appoints no regular county highway 
engineer. 

In the counties not operating under township organization, the 
county is divided into road districts of not less than 9 miles or 
more than one municipal township in area and the county court 
appoints a road overseer for each district. These overseers are 
responsible to the county highway engineer. 
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Out of 114 countjes in the State 22 have adopted townshij) 
organization, under -which the township officers handle the road 
work and appoint their ovm overseers. At the head of the towTi- 
ship or^nizalicm is the township hoard, consisting pf a trustee 
and two other members. There is also an assessor and collector, 
justice of the peace and constable. Each road overseer in a town- 
ship organization has a district in the township. 

County and township road and hridge funds are derived from 
a tax of not less than 10 nor more than 20 cents on each $100 
of assessed valuation and from a poll tax of $4 pa\-ab]e in cash 
or ialwr. 

Special road district may be authorized by the county courts- 
The affairs of such districts are administered by a board selected 
by joint action of the county court and the municipal council of 
the town, required to be in each district so authorized. This board 
may levy taxes, issue bonds, enter into contracts, etc. and per- 
form the various functions connected with road improvement 
and maintenance in about the same manner as the county and 
township organization. 

Road Bond L<aws 

The road bond law authorizing sixty million dollars of bonds 
carried at the general election in 1920 and at a special session of 
the legislature in 1921. a law was enacted authorizing the issu- 
ance of these bonds, of which ten million may be issued on or 
after the first of March. 1922, provided all money necessary to 
complete the projects imder the Mc Cull ough- Morgan law is avail- 
able or in the State treasury. The law authorizes the issuance 
after 1922 nf five million dollars per year until the entire sixty 
milhon has been authorized. 

County, township or special road district bonds have been voted 
and issued of approximately twenty million dollars in addition to 
the State-wide bond issue. Two hundred taxpaying dlizens of a 
comity petition the county court calling for a bond election. It 
takes, however, a two-thirds majority voting to authorize an issue 
of bonds in a county, in special road distrins and counties imder 
township organization. 

County bonds carmot exceed 10 per cent, including the existing 
indebtedness of the assessed valuation of the taxable property 
two years, pre\ious to the voting of the bonds, and bear not to 
exceed 5 per cent interest and must mature within twenty years. 
The prmciiial, sinking fund and interest of these lionds is paid 
by a lax levied for this purpose. 

Special road district and township bonds bear not to exceed 6 
per cent interest, become due in not exceeding 15 ann ua l install- 
ments, the first of which shall become due not later tiian two years 
after the date of the bondi. 
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Convict Labor Laws 

The State prison board may cause inmates of the State peni- 
tentiary to work on State highways and on request of the various 
county courts may detail convicts to work on county roads. All 
expense incurred in connection with the transportation, guarding, 
and subsistence of such prisoners, and the supplying of proper 
equipment therefor is paid from State funds. 

Automobile Registration 

Motor vehicles are registered annually with the Secretary of 
State. Under the new law passed by the special session of the 
legislature in 1921 all car owners have to register with the Secre- 
tary of State and pay a fee of $1 for registration fee before they 
can secure their license taps. The rate on passenger cars is as 
follows: Less than 12 h. p., $5; 12 to 24, $7; 24 to 36, $11; 36 
to 48. $15 ; 48 to 60, $17 ; 60 to 72, $21 ; 72 and more. $25 ; motor- 
cycles, $4; motortricycles, $5. For commercial motor vehicles 
having a capacity of less than 2 tons the rate is $7; 2 to 5 tons, 
$12; 5 to 6 tons, $18; 6 to 7 tons, $20; 7 to S tons, $24, and for 
every ton or major fraction thereof in excess of 8 tons, $10 per 
ton. 

For trailers the rate is one-half of that provided for commer- 
cial motor vehicles and for each semi-trailer, one-fourth. 

One dollar of each automobile license fee and the one dollar 
registration fee goes into a fund to be known as a maintenance 
fund for State roads. 

Road Funds 

The road funds of the State are derived from automobile regis- 
tration fees, the sale of option stamps, corporation tax fees, etc., 
which constitute the State road fund and are paid into the gen- 
eral treasury of the State, but must be appropriated by the legis- 
lature before they can be expended. 

At the regular session of the legislature in 1921 there was ap- 
propriated the sum of sixteen million dollars for the years 1921 
and 1922, to meet the Federal-aid funds allotted to the State, and 
to be used in matching the State's part of the McCullough- Mor- 
gan money. 

This appropriation will hold and remain in full force until the 
enactments of the McCullough- Morgan law are fulfilled and until 
State bonds have been issued for road purposes. 

The sum of $400,000 was provided for the same period to de- 
fray the expenses of dragging the inter-county seat highway 
system. 

For the same period $398,000 was appropriated for the support 
of the State highway department. 
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Progress Report 

On January 1, 1922, the State had under construction 150 
State and Federal-aid projects, the mileage of which amounted 
to 911. contract price of $12,300,000, on which there has been 
spent $7,160,000, and completed 455 miles. 

It also had completed on January 1, 30 projects, totaling 143 
miles, contract price $1,385,000. 

In addition to the amount completed and under construction 
there are in various stages of completion plans for approximately 
150 more projects, the estimates on which will probably be $10,- 
000,000. 

State Highway Officials 

Missouri State Highway Commission: Theodore Gary, chair- 
man; S. S. Connett, vice-chairman; Murray Carleton and C. D, 
Matthews, members. H, A. Buehler, ex-officio member, 

A. W. Graham, chief engineer; Carl W. Brown, first assistant 
engineer; E. S. Austin, secretary; Kirk McFarland, construction 
engineer; M. M. DeVorkin. assistant construction engineer; 
Chester D. Mann, bridge engineer ; C. P. Owens, chief of surveys 
and plans; A. C. Lingley, M. J. Hanick. S. M. Rudder, H. D. 
Griffith, H. P. Mobberly, M. S. Murray, division engineers. 

Revised by C. W. Brown, Jefferson City. Mo. 

MONTANA 
State Highway Legislation 

The 1921 legislature amended the former State highway act, to 
provide for a State highway commissioner at an annual salary of 
$6,000, to serve for a term of four years, and two assistant com- 
missioners at a per diem of $10, who serve for a term of three 
years each. The commissioners are appointed by the governor, 
and may be removed by him at any time for cause. 

There are approximately 67.100 miles of rural roads in the 
State, of which about 7,800 miles are embraced in the State sys- 
tem. Construction of State highways is under the direction and 
supervision of the commssion. The administrative and pre-con- 
struction engineering expense is borne by the State, while the cost 
of construction of tliese roads is borne by Federal and local funds. 

The total mileage of the State highway system completed or 
under contract on January 1, 1922, amounted to 734 miles. The 
commission selects the roads deemed of sufficient importance to 
entitle them to be designated as State highways. The commission 
may divide the roads into two classes ; one of primary importance, 
to constitute the interstate system, and the other of secondary 
importance, to constitute the intrastate or intercounty system. 
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The surveys, plans, specifications and estimates are made by the 
commission and all contracts for the construction of State high- 
ways are let by the State highway commission. 

Local Legislation 

Jurisdiction over local roads vests in l>oards of county commis- 
sioners consisting of three members, one of whom is elected 
each two years for a term of six years. They divide the counties 
into districts and appoint one or more overseers in each. Special 
bridge and road districts may be created by election. 

Road taxes, not less than 2 mills nor more than 5 mills fot 
each county, are levied and collected by the county boards. 

Bond Legislation 

Cotmty commissioners may issue bonds for the improvement of 
State or main highways when authorized by a majority of the 
electors. The indebtedness of the county is hmited to 5 per cent 
of the assessed valuation. Bonds issued for a special road im- 
provement district must be paid in 10 years from the date of 
issue. 

Automobile Registration 

Automobiles are registered annually with the Secretary of 
State. The schedule of fees is as follows : Motor vehicles other 
than motor trucks, up to 23 h. p., $7.50; from 23 to 37 h. p., $15; 
over J<7 h. p., $22,50; motor trucks not over 1-ton capacity, $10; 
over 1 ton and less than 2 tons, $22.50; over 2 tons and not over 
3 tons, $37.50 ; over 3 tons, $60. 

Road Funds 

.The State highway fund is derived from the moneys collected 
by the Secretary of State for motor vehicle licenses. After the 
expense of collecting fees and administrating registration of motor 
vehicles has been deducted Ijy the Secretary of State, from the 
total amount of fees collected. 50 per cent of the remainder is 
credited by the State treasurer to the State highway fund and 50 
per cent is returned to the counties from which it was collected, 
where it is placed to the credit of the general road fund. All of 
the amount credited to the State highway fund is expended at the 
discretion of the State highway commission. The gross receipts 
from the motor vehicle fund to November 30, 1921, amounted to 
$593,231, with an estimated administrative expense for collecting 
fees and registering motor vehicles of $50,000. 

The commission is not allowed to expend any State funds in 
the corporate limits of cities or towns. The funds expended for 
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construction including engineering and supervision, from Decem- 
ber 1, 1920, to November 30, 1921. amounted to $6,525,000, of 
which approximately 40 per cent was derived from the Federal 
government and 60 per cent was supplied by the various counties 
within which the work was done. It is estimated that there will 
be available for expenditure during 1922 the sum of $2,000,000, 
of which $1,000,000 will be derived from the Federal government 
and $1,000,000 will be supphed by the various counties. The 
regular road funds of the several counties of the State aggregate 
approximately $4,000,000 per annum. 

Progress Report 

During the year of 1921, 21 road projects and 31 bridges were 
placed under contract, comprising 68 miles of earth roads, 172 
miles of gravel roads and 6yi miles of paved roads at a total 
estimated cost of $1,483,000, exclusive of engineering. There 
was carried over from 1920 unfinished contracts, involving 
$2,375,000 of work to be completed, equivalent to 270 miles. At 
the end of 1921 there had been completed a total of 133 miles of 
earth roads, 336 miles of gravel roads, 28 miles of paved roads 
and 31 bridges, at a total cost of $5,376,693, exclusive of engineer- 
ing. In addition to this, there had been completed on unfinished 
projects under construction, an equivalent of 132 miles of various 
types of road, at a cost of $1,164,267, exclusive of engineering. 

The program for 1922 construction involves 212 miles of road 
at an estimated cost of $2,000,000. 

Maintenance 
During the year 1921, this department supervised the. main- 
tenance of 166 miles of road at a cost of $6,832. It is estimated 
that in 1922, there will be available for maintenance of completed 
State highways the sum of $100,000. All roads are maintained 
by the county or with funds derived from the county. 

State Highway OfBcials 

The State Highway Commission consists of George W. Lan- 
strum, State highway commissioner; H, A. Templeton and H. C. 
Good, assistant commissioners, and John N, Edy, chief engineer. 

Approved by John N. Edy, Helena, Mont. 

NEBRASKA 

State Highway Legislation 

State highway work is now under the jurisdiction of the depart- 
ment of public works which is presided over by a secretary who 
is appointed by the governor and confirmed by the State Senate. 
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His term of office is two years and he receives a salary of $5,000 
per year. 

The State highway system consists of eighty-eight routes with 
a total mileage of approximately 4,500, The construction and 
maintenance of this system is under the control of the department 
of public works. The cost of construction is paid for from the 
State and Federal road funds, each county receiving from that 
fund a certain allotted amount. 

The maintenance of the system is under the direct control of 
the county officials, the State department having authority to ap- 
prove claims and direct the work as to methods and costs. 

There are approximately 80,000 miles of roads in the State ; and 
under the new Federal highway act, the original State system 
of 4,500 miles will be increased to approximately 5,600 miles, 
2,100 miles of which will be on the primary and 3,500 on the 
secondary system. 

The State also aids the counties in the construction of bridges 
across streams 100 feet or more in width to the extent of paying 
one-half the cost. Such bridges are built under the direct super- 
vision of the department of public works. The contracts for this 
work are let jointly by the county officials and the State depart- 
ment. The cost of maintenance is paid equally by the State and 
counties if in excess of $100 per bridge per annum. If the repairs 
do not reach this amount, the entire maintenance cost is borne by 
the county. 

Federal aid projects must be approved by the county board of 
the county in which the project is located before they can be 
submitted by the State to the U. S. bureau of roads for final 
approval. 

Nebraska's share of the first Federal aid appropriation was 
$1,599,850. The State legislature in April, 1917, accepted all the 
provisions of the Federal aid law and appropriated $640,000 for 
the biennium of 1917-18 and authorized the State board of irriga- 
tion to cooperate with county officials and lay out a system of 
roads which was to be presented to the Department of Agriculture 
before Federal money could be received. 

This system was decided upon by the State highway department 
and county officials, and was approved by the State legislature and 
the Federal government. ■ 

During the 1919 session of the State legislature, Congress ap- 
propriated an additional $200,000,000 of Federal aid, bringing 
Nebraska's total apportionment up to $5,866,761.66. The legis- 
lature then made an appropriation of $3,093,262, and in 1921 
appropriated an additional $2,693,797.81, making a total, appro- 
priated by the State, of $5,996,012,39, 
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Local Legislation 

Road work in the counties is carried on under the direction of 
the board of county commissioners or supervisors. Each county 
is required to appoint a county highway commissioner who takes 
care of county road and bridge work and is in direct charge of 
the maintenance of the State highway system. The maintenance 
of the State system is an important part of the county officials* 
duties. This work is paid for from the fees derived from the 
registration of motor vehicles, 3}^ per cent of the total collec- 
tions are sent in by the county treasurer to the State for the ad- 
ministration of the law and the supervising work of the State 
division engineers. From the balance, an amount is taken which 
is deemed adequate by the division engineer and the county board 
for the proper maintenance of the State system. This amount is 
put into what is known as a State highway fund and remains in 
the county treasurer's office. The remaining amount is put into 
the county road dragging fund and may be used for dragging 
county roads not on the State highway system. In case the county 
does not adequately maintain the State system as directed by the 
department of public works, the deptartment may, after due notice 
take over the maintenance work, and have access to all the money 
in the State highway fund as well as equipment which has been 
purchased for the maintenance work. 

County roads and bridges are paid for from tax levies made by 
the county officials. In 1921 it is estimated that the amount 
spent for road work by the counties on mileage not included in the 
State system was in the neighborhood of one and one-half million 
dollars, and the amount spent for county bridge work was ap- 
proximately two million dollars. 

Bond Legislation 

Any township, county or precinct desiring to issue bonds or to 
make a special levy to construct or aid in construction of a high- 
way may proceed to vote upon question or make a special levy not 
to exceed 5 mills for such purpose. 

Any county, township, precinct, city or village may issue bonds 
to construct a highway bridge across any boundary river of the 
State, on an affirmative vote of three-fifths of the voters at a 
special election. The amount of bonds must not exceed 10 per 
cent of the valuation. In any county, township, precinct, city oi 
village which has made donations to railroads or other internal 
improvements, a two-thirds vote shall be required for issuing 
such bonds. The interest shall not exceed 7 per cent. An annual 
tax is levied for interest and sinking fund. The term of the bond 
is not designated. 
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Similar provisions are made for purchasing private bridges 
within any township or across any river bounding a township. 
Any county or city in the State is authorized to issue bonds for 
internal improvement and it appears that such improvements in- 
clude highways. 

Convict Labor Laws 

The department of public works may acquire land and equip- 
ment or road building materials and may enter into contract with 
the board of commissioners of State institutions for the employ- 
ment of convict labor in such work and for road building purposes. 

Automobile Registration 

Annual registration fees are $5 for motorcycles, $10 for auto- 
mobiles for the first 2,000 pounds and 50 cents for each additional 
100 pounds. For trucks and cars equipped to carry more than 
seven passengers, the fee is based on the weight of trucks and 
cars when loaded to capacity, each passenger being rated at 150 
pounds. 

Registration fees are paid to the county treasurer and with the 
exception of 3j^ per cent, is retained by the county. 

Road Funds 

The State derives its revenue for State road and bridge pur- 
poses from a tax on the actual value of all the assessable property 
in the State. Three mills is levied for the support of the entire 
State government, out of which, approximately 11 per cent is ap- 
propriated for road and bridge work. In 1921, this amounted to 
$1,066,000. It is assumed that the same amount will be raised in 
1922. During 1921, the State spent for construction work on the 
State highway system, from State and Federal funds, about 
$2,000,000. 

In 1921 there was appropriated for State aid bridge work 
$350,000. This must be met bv an equal amount from the coun- 
ties so that for 1921-22, $700,000 will be spent on Nebraska 
bridges. 

Automobile registrations for 1921 amounted to $2,819,629, ap- 
proximately three-fourths of which was spent for the maintenance 
of the State highway system, the balance being expended for 
maintenance of the county systems. 

Progress Report 

From 1918 to 1921 a total of 1906 miles of road have been 
improved as indicated below : 
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I9I8 1919 1920 1921 

Earth roads 274.28 711.47 319.88 350.1 1655.73 

Surfaced roads 26.62 101.74 74.33 47.76 250.45 

Total 1906.18 

The gravel roads constructed during 1921 cost $304,003; while 
the earth roads cost $1,522,381. 

Principal Officers of the Department of Pubhc Works : Samuel 
R. McKelvie, governor; Geo. E. Johnson, secretary and State 
engineer ; Geo. K. Leonard, assistant secretary ; Robert H. Willis, 
chief, bureau of irrigation; E. H. Morey, chief, bureau of roads 
and bridges; A. W. Moffitt, superintendent, division of road equip- 
ment. There are also 10 division engineers. 

J. R. Carnahan, office engineer; Mabel Tracy, chief clerk, 
motor vehicle department. 

Revised by Geo. K. Leonard, Lincoln, Nebraska. 

NEVADA 
State Highway Legislation 

The State highway department consists of a board of directors 
of three members, who have authority to appoint the State high- 
way engineer, who in turn appoints other engineers and employees 
as may be necessary. 

The system of State highways comprises ten separate routes 
of about 2,250 miles to which State and local funds are applied 
and of which 207 miles have been improved or contracted for. 
The total road mileage of the State on which the Federal-aid seven 
per cent system is based is 22,000, 

The 1917 legislature appropriated $40,000 and levied a seven- 
tenths mill tax for the State and a similar tax for the counties. 
This tax was increased to 1 mill in each case for all succeeding 
years. The proceeds from the mill State tax constitute the State 
highway fund to be expended solely under the jurisdiction of the 
State highway department and the 1 mill county fund constitutes 
the county State highway fund to be expended on the State sys- 
tem in each county in which any portion of the State system is 
located and under the direction of the State highway department 
through bills approved by the county boards of commissioners in 
the respective counties. 

The 1917 act accepts and assents to the provisions of the Fed- 
eral-aid act and gives the board of directors full power to secure 
and make use of the State's allotment of Federal aid. Federal 
aid allotted to November, 1916-21, inclusive, amounts to approx- 
imately $3,527,276, to which should be added $191,000 allotted un- 
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der section 8 of the same act, making a total of about $3,718,276.18. 
All State highway projects thus far undertakken, 37 in number. 
have included Federal aid. The Federal aid on these up to the 
present time, amounts to $1,864,251. 

Local Legislation 

Local roads are under the jurisdiction of the boards of county 
commissioners of from three to five in each county. Commis- 
sioners divide the counties into districts and appoint one or more 
overseers for each. The board may appoint a county road super- 
visor as its executive official or on petition may appoint a board 
consisting of from one to three road commissioners for each 
district. County road taxes may be levied at rates not exceeding 
one-fourth of one per cent of the valuation. On petition a special 
tax may be levied at a rate not to exceed 30 cents on the $100 of 
valuation. A poll tax at the rate of $3 per capita is also levied. 

The county expenditures on road maintenance and improve- 
ment for 1921 aggregated approximately $600,000, according to 
records available and it is estimated that this same expenditure 
for 1922 will approximate the same amount. 

Bond Legislation 

The legislature of 1919 authorizes a State bond issue of $1,000,- 
000 for State roads and to meet Federal aid. The interest and 
principal on these bonds are to be taken care of by the receipts 
from automobile fees. The legislature also authorized county 
bond issues as follows: Humboldt, $75,000; Pershing, $75,000; 
Washoe, $650,000; White Pine. $150,000; Churchill, $100,000; 
■Clark, $75,000; Elko. $150,000; Mineral, $30,000; Esmeralda, 
$15,000; Lyon, $50,000; Douglas, $150,000. Total, $1,520,000. 
These bonds are authorized in order to permit the counties to 
take advantage of the Federal aid, as the State funds are not 
sufficient for that purpose. 

On a majority vote of the electors of any county, the board 
of county commissioners may issue bonds for road and bridge 
purposes. The amount of these bonds must not exceed 3 per cent 
of the assessed valuation of the real and personal property in the 
county, and bear not to exceed 6 per cent interest. An annual 
tax is levied by the county by which to pay the interest and retire 
the bonds in equal amounts after the third year. 

Convict Labor Laws 

State prisoners may be employed in the construction and main- 
tenance of State highways under the direction of the State high- 
way engineer and the warden of the State prison. The board of 
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prison commissioners has power to pay convicts 25 cents per day 
for work faithfully performed and to grant time allowance for 
good behavior. Convicts so detailed are not required to wear 
stripes. Prisoners under death sentence are not detailed to road 
work, and no convicts are detailed except with their consent. 

Automobile Registration 

Automobiles are registered annually with the Secretary of State. 
The passenger cars pay a fee of 35 cents per 100 lbs. for car 
weight plus 125 lbs. for each passenger, and trucks 35 cents per 
100 lbs. including body weight plus load capacity. Manufacturers' 
or dealers' license fee, $20 each. 

The fees are paid into the State treasury to the credit of the 
State highway bond redemption fund for the purpose of retiring 
the $1,000,000 State road bond issue, except those received from 
counties not included in the State highway system, which are re- 
funded to the counties and credited to their road repair funds. 

Road Funds 

Receipts to the State highway fund — 1 mill tax — amount to 
approximately $2ltl,000 per year. The County-State highway 
fund amounts to approximately $175,000 per year. Both these 
funds are expended under the direct control of the State highway 
department. The general road and bridge fund of all counties, 
which is directly under the control of the board of county com- 
missioners of each county, amounts to approximately $800,000 
for the entire State per year. 

The 1921 expenditure of the State highway department for 
road improvement amounted to the sum of $1,460,379.49. The 
revenue for this expenditure came from the following sources: 

Federal Aid $566,590.63 

County Aid A39,976.5l 

Lincoln Highway Association 10,039.81 

Tax Income lo State 203,961.89 

Sale of State Bonds 325,000.00 

State Racing Commission Income 11,998.61 

Miscellaneous Sales and Revenues 80,192.07 

Total $1,637,759.52 

The 1922 program of the department is estimated at $1,800,000. 

Progress Report 

The construction program for 1921 comprised 25 miles of 
grading, 250 miles of gravel surfacing, 40 miles of concrete 
paving, and the construction of reinforced concrete bridges of a 
total length of 320 feet, at an estimated cost of $2,600,000, 
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The 1921 program completed by the department consisted of 
14.2 miles of concrete, 22.1 miles of gravel, 3.2 miles of grading; 
2 concrete, 1 wooden and 1 one thousand foot steel bridges — in 
addition to the completion of graded and graveled roads on a 
few contracts in that year not completed in the 1920 program. 

The tentative construction program for 1922 comprises 22,8 
miles of concrete, 179 miles of gravel surfacing, 29 miles of gravel 
surfacing of projects graded during previous years. 

Maintenance 

During the year 1921 the department maintained approximately 
175 miles of roads which were constructed since the heginning 
of operations by the State highway department at a total cost 
of $33,601. 

Two stretches of road have been maintained by the patrol 
system. One stretch is an abandoned railroad grade of 80 miles 
requiring constant attention by reason of the heavy traffic. The 
other road on which the patrol system is used is a 25-mile stretch 
in the mountains, which, due to the steep grades and sharp curves, 
soon becomes in a very poor condition without maintenance. 

No maintenance work was done during the* year on roads not 
improved as part of the State highway system. 

State Highway Officials 

Board of directors: James M. Leonard, chairman; George 
A. Campbell and W. H. Johnston, directors; George W. Borden, 
State highway engineer. 

Revised by George W. Borden, State highway engineer. 

NEW HAMPSHIRE 
State Highway Legislation 

In 1915 the legislature abolished the office of the State engineer 
and created a State highway department, in charge of a highway 
commissioner appointed by the governor for five years. He has 
charge of the location, construction and maintenance of roads 
built in part or wholly with State funds. All technical features 
of the work, the award of contracts and the supervision and con- 
struction are under his control, but the taking of lands or 
materials by eminent domain is under the governor and council. 
Appeals from his decisions may be taken to the governor. 

In addition to three original north and south trunk lines there 
have been designated and laid out 29 cross State roads, and the 
towns and cities through which these roads pass are entitled to 
both State aid and trunk line aid. The State contributes toward 
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the trunk line work one-half the cost and such further sums in 
towns unable to pay one-half the cost as the highway commissioner 
considers equitable. The work is done by contract or by local 
authorities under the direction of the State highway department. 
If a city or town neglects or refuses to raise its proportionate 
part of the cost of construction of a trunk line road within the 
town, the State may do the work and assess the town for its 
proportionate part, charging the amount to the State tax of that 
town. This charge is not to exceed 0.25 to 1 per cent of the 
town valuation in any one year. 

Aside from the trunk line aid the State grants aid to towns 
(townships) on the following plan : Each town, out of the money 
raised for highway purposes, shall set aside the following amount 
for the improvement of its highways under the supervision of 
the State engineer : Towns having a valuation of less than 
$2,000,000, $1 on each $1,000 valuation; towns of $2,000,000 
and less than $3,000,000 valuation, 75 cents on each $1,000 val- 
uation; towns of $3,000,000 and less than $5,000,000 valuation, 
50 cents on each $1,000 valuation; towns of $5,000,000 and less 
than $15,000,000 valuation. 33 1/3 cents on each $1,000 valua- 
tion; towns from $15,000,000 valuation and upward, 25 cents on 
each $1,000 valuation; counties in which are located unincor- 
porated towns, $1 on each $1,000 valuation. 

If a town desires State aid for permanent improvement in 
addition to the improvement provided by this method, it must 
raise an additional amount equal to 50 per cent of this sum 
before its application for State aid. It will receive for each 
additional dollar raised the following amounts: Towns having 
a valuation of less than $100,000, $3 for each $1 so set apart; 
$100,000 and less than $150,000, $1.25 for each $1; $250,000 
and less than $500,000, 60 cents for each $1 ; $500,000 and less 
than $1,000,000, 40 cents for each $1; $1,000,000 and less than 
$3,000,000, 25 cents for each $1 ; $3,000,000 and upward, 20 
cents for each $1. The amounts thus set aside by the towns, 
respectively, constitute a joint fund for permanent improvement. 

The State road funds are provided by direct appropriation 
and the funds for both trunk line and State aid are met by a 
current appropriation. 

Local Legislation 

County commissioners have jurisdiction over roads in unin- 
corporated places and selectmen over town roads. A i>art of 
the property road tax is related to persons complying with the 
wide tire laws. 

Automobile Registration 

The law provides for annual registration with the Commis- 
sioner of Motor Vehicles. The schedule of fees is as follows: 
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60c per 100 pounds gross weight of vehicle and load, if equipped 
with pneumatic tires; 85c if equipped with solid rubber tires, and 
$1.00 if equipped with metal tires. Minimum fee for passenger 
car registration, ?15. Minimum fee for motor truck registration, 
$20. Fee for registration of trailer or semi-trailer ; 50c per 
100 pounds gross weight of vehicle and load, if equipped with 
pneumatic tires; 65c if equipped with solid rubber tires, and 
90c if equipped with metal tires. Maximum weight of vehicle 
and load allowed on the highways, 20,000 pounds. 

Koad Funds 

Funds available for construction of State aid and Federal aid 
roads in 1922 will amount to $200,000. The estimated revenue 
for automobile licenses for 1922 will be about $1,000,000, which 
will be used for maintenance and reconstruction. The towns will 
raise about $200,000 for construction and about $700,000 for 
maintenance to match the above mentioned State money. There 
will be available $365,000 Federal money for Federal aid, which 
will be matched with a part of the above joint funds. 

Progress Report 

During 1921 75 miles of road were improved, comprising 
5 miles of grading, 62 miles of gravel and 8 miles of bituminous 
macadam. Fifty miles of road were resurfaced, consisting of 
gravel, bituminous macadam and bituminous concrete. 

There are 15,373 miles of road in the State, of which 1,668 
miles have been hard surfaced. 

Of the trunk line and cross State roads authorized previous 
to 1922, comprising a total mileage of 1,400, 1,050 miles have 
already been constructed, leaving 350 miles to be built. 

State Highway OfEctals 

State Highway Department, Concord.— F. E. Everett, State 
highway commissioner ; Clara C. Howe, chief clerk ; Hubert E. 
Sargent, designing and office engineer. 

Approved by F. E. Everett, State highway commissioner. 

Revised by H. E. Sargent, designing and office engineer. 

NEW JERSEY 

State Highway Legislation 

A State aid law was first passed by the legislature in 1891, 
but did not become operative until 1892, when the first State aid 
appropriation of $75,000 was made. Under the original law the 
administration of the department of public roads was vested in 
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the secretary of the State department of agriculture. In 1894 
the State-aid act was amended to provide for the appointment of 
a commissioner of pubhc roads to administer the affairs of the 
department. The legislature of 1899 provided for a State high- 
way engineer to assist the commissioner. This method of admin- 
istration was followed until 1917. The first State aid acts pro- 
vided that one-third of the cost of construction be paid by the 
State. This was amended in 1912, allowing the State to pay 
40 per cent and providing that plans and specifications be approved 
by the State commissioner of pubUc roads. This procedure held 
until 1917. The State aid system comprises approximately 2,672 
miles. 

In 1917 the legislature passed what is known as the Edge 
highway act, providing for the estabhshment of a State highway 
system. This system embraces sixteen routes, including 725 
miles, and is being improved with durable materials. The State 
has absolute control of construction and maintenance, and will 
pay the entire cost. 

The 1917 law established a State highway department and 
provided for the appointment of a State highway commission 
of eight members, a State highway engineer, assistant State 
highway engineer, and a secretary. The governor of the State 
is ex-officio a member of the commission and is entitled to vote 
in case of a tie. Two members of the commission must be 
competent engineers. 

In 1916 the legislature passed what is known as the township 
aid act, providing for the setting aside from motor vehicle funds 
the sum of $110,000. to be available in the sum of $5,000 to the 
townships of each county of the State. This act was amended 
in 1920 to provide for a fund of $210,000, or $10,000 for the 
townships of each county. In this class of work the State may 
pay 75 per cent of the cost. 

The work of the State highway department is divided into 
four branches, namely: Administrative, construction, main- 
tenance, and tests. 

Local Legislation 

County roads are under the jurisdiction of a board of chosen 
freeholders of the county, which appoints a county road super- 
visor and a county engineer in charge of roads and bridges. 
There are about 2,400 miles of county roads in the 21 counties 
of the State. All other roads not included in the State or State 
aid system are constructed and maintained by township author- 
ities. 

Bond Legislation 

No State bonds have been issued for road improvement, but' 
the legislature of 1920 passed an act providing for the issuance 
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of $28,000,000 bonds for the construction of a vehicular tunnel 
under the Hudson River between New York and New Jersey, 
and a bridge over the Delaware River between Camden and 
Philadelphia. This bond issue was approved by a majority of 
the voters of the November election, 1920. The administration 
of this work comes under the jurisdiction of the Interstate Bridge 
and Tunnel Commission, which body is proceeding with the pre- 
liminaries in connection with the tunnel construction. 

Counties and townships are authorized to issue bonds for road 
and bridge construction. The limit of the indebtedness is 4 per 
cent of the assessed valuation for counties and 7 per cent for 
townships. For township bonds a referendum vote is provided 
for in case taxpayers representing 10 per cent of the assessed 
value of the property in the townships sign a petition for them. 
County boards of chosen freeholders may issue bonds without 
a referendum vote. The terms of all bonds are limited to the 
probable life of the improvement for which the bonds are issued, 
as follows : For stone, concrete and iron bridges, 30 years ; for 
road built of concrete 6 inches thick or of blocks of any material, 
or sheet asphalt laid on macadam concrete foundation, 20 years; 
for water -bound macadam surfaced with bitumen, 10 years; for 
bituminous concrete construction, 15 years, and for gravel, 5 
years. The law also provides that all bonds be paid off by the 
deferred serial method, the first payment commencing not more 
than two years from the date of issue. 

Convict Labor Laws 

The board of chosen freeholders of any county may authorize 
the sheriff to cause all able-bodied convicts, or as many as may 
be required, to be put to work on the public roads of the county. 

The authorities of the State department of institutions and 
agencies may enter into an agreement with the State highway 
commission or other departments of the State government for 
the employment of prisoners on public work. The State prison 
labor commission is authorized to acquire land for agricultural 
and quarry purposes and to transfer prisoners to such lands. 

Automobile Registration 

All motor vehicles are registered with the State commissioner 
of motor vehicles. The rate for passenger automobiles is 40c 
per h.p. up to 29 h,p., beyond which the rate is 50c per h.p. 

The fee for commercial vehicles is based on the gross weight 
of the vehicle and carrying capacity and amounts to $10 for the 
first 1,000 pounds, $12 up to 2,000 pounds, $15 to 3,000 pounds, 
$20 to 4,000 pounds and $24 to 5,000 pounds. Beyond this weight 
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the rate increases at the rate of $3 for each additional 1,000 
pounds up to 30,000, when the fee amounts to $99, 

Road Funds 

A State road tax of one mill on each dollar of assessed valua- 
tion provides an income of approximately $3,500,000 per annum, 
which must be expended for the extension and construction of 
State highways. The income from the motor vehicle licenses, 
fines, fees, etc., is appropriated to the State highway commission 
to be apportioned for the repair and maintenance of roads. The 
net income from this source for the years 1921-1922 will be 
approximately $5,300,000, of which amount $2,000,000 is appor- 
tioned to the several counties of the State as an aid in the repair 
and maintenance of county roads. This year it was apportioned 
under a method wiiere each county's percentage of population, 
road mileage and area was compared to the total population, road 
mileage and area of the State. These comparisons arranged in 
a per cent of the total value of the State at large and an average 
of these percentages would give the average per cent for each 
county, which average per cent multiplied by the total amount 
for distribution gives that county's apportionment. 

The Federal aid act apportionment for the year 1921 was 
$1,187,556 and for 1922 $942,871. There is also appropriated 
by the legislature $500,000 to be used in State aid or new con- 
struction, which is apportioned to the several counties of the 
State. An item of $210,000 is taken from the motor vehicle 
receipts and set up to the credit of the township road improve- 
ments. This township aid money is used for the improvement 
of unimproved township roads. The total of all funds available 
to the State highway department for the fiscal year 1920-1921 
was $9,326,758.39. For fiscal year 1922, it is estimated that 
there will be available the following sums for construction : 
State road tax, $3,500,000, of which $2,400,000 is to be paid to 
counties in reimbursement for work done in 1921 on the State 
highway system, leaving an amount of $1,100,000 available for 
1922 highway construction; State aid appropriation, $500,000; 
township aid appropriation, $210,000; Federal aid, $942,871; 
county funds, estimated, $1,500,000. 

In addition to the above stated funds, approximately $8,000,000 
is proposed to be spent for the State highway construction under 
the law which provides that the counties may construct portions 
of the State highway system after receiving permission of the 
State highway commission, by furnishing funds and being reim- 
bursed from the funds to be collected under the one mill tax 
in some future year. The 1922 construction progam is largely 
composed of this reimbursement work to the extent estimated 
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above, the comities to be reimbursed from the funds raised by 
the one mill tax in the years 1924, 1925 and 1926. 

The 1922 road funds for maintenance and reconstruction will 
be made up as follows; Receipts from motor vehicle funds, 
$5,300,000; county funds, estimated, $4,000,000. 

Progress Report 

Up to January 1, 1922, 142 miles of the total State highway 
system, comprising 726 miles, have been constructed and are 
now open to traffic. In addition to this, there are 70 miles under 
contract at the present time. The type of construction consists 
of 18 and 20 foot width of hard surfaced pavement suitable for 
traffic at all seasons of the year. The full graded width of 30 
feet is maintained. In addition to this road mileage, a great 
number of bridges have been constructed to take the place of 
those inadequate to meet the traffic demand of today. 

The 1922 program calls for the construction of approximately 
130 miles of the same type of construction, differeit only in the 
respect that in the future all pavement width will be not less 
than 20 feet. This mileage of State highway construction will 
constitute the largest single year's program ever undertaken by 
New Jersey. 

During the past year 25 miles of State aid routes were placed 
under construction or completed. All of this mileage is made 
up of hard surfaced pavements. There are also 23 miles of 
road reconstruct(-d with money from the motor vehicle funds and 
112 miles of township roads were placed under con^tructi.in or 
completed during the year 1921. 

There are in the State 17,121 miles of State, county and town- 
ship roads. Up to July 1, 1921, there had been hanl surfaced 
6,384 miles as follows: 

Gravel 2.485 

Macadam 2,017 

Bituminous Macadam 694 

Bituminous on Macadam Base 602 

Bituminous Concrete on Concrete Base 206 

Brick 39 

Stone Block 86 

Portland Cement Concrete 255 

Total 6,384 

In addition to this, there were 593 miles of State, county and 
township roads under construction or completed during 1921, 
as follows : 
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Sheet Asphalt on Concrete Base 22 

Sheet Asphalt on Stone Base 22 

Bituminous Concrete on Concrete Base 53 

Bituminous Concrete on Stone Base 18 

Cement Concrete 138 

Brick and Stone Block 6 

Macadam Penetration 16 

Macadam 68 

Macadam Surface Treated ' 5 

Gravel 245 

Total 593 

This makes in all 6.977 miles of improved road, which indi- 
cates that 40.7 per cent of the roads of the State are now hard 
surfaced. 

Maintenance 

During 192! the State highway department maintained 537 
miles and expended for this purpose approximately $1,800,000. 
During 1922 the State highway department will maintain approxi- 
mately 400 miles at a cost of about $1,500,000. The difference 
between this figure and the amount under maintenance in 1921 
represents the approximate proposed mileage to be under con- 
struction during 1922. 

State Highway Officials 

The State Highway Commission, Trenton : George L. Burton, 
chairman; John Ferris, George Paddock, Walter F. Whittemore, 
Thomas E. Collins, Albert S. L, Doughty, Charles F. Seabrook ; 
A. Lee Grover, secretary. 

Administrative staiT: T. J. Wasser, State highway engineer; 
Edward E. Reed, assistant State highway engineer; C. F. Bed- 
well, construction engineer; A. Lee Grover, chief clerk. 

Revised by T. J. Wasser, State highway engineer. 
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NEW MEXICO 

State Highway Legislation 

The State highway commission, a bi-partisan continuous body 
composed of three members appointed by the governor, is at the 
head of the highway department of the State. The State high- 
way engineer, appointed by the commission, is the administrative 
and executive official tn charge of all work under the direction 
of the commission. The compensation allowed each member of 
the highway commission is $8 per day when actually engaged in 
official business. The State highway engineer's salary is not 
fixed by law, but by the commission, at $5,000. 
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The commission is required to construct and maintain, at the 
expense of the State, either in whole or in part, such roads as 
will best serve the interest of the general public and looking to 
the construction of a complete system of highways, Funds are 
provided by a State tax of 3j/i mills on each dollar of taxable 
property in the State. The State highway commission maintains 
over 3,000 miles of roads under the law with patrol system. A 
bond issue of $2,000,000 was authorized at an election held Sep- 
tember, 1921. 

Local Road Legislation 

The 1921 session of the legislature passed an act which does 
away with the county road superintendents and places county 
road matters in the hands of the respective boards of county 
commissioners, who may employ road supervisors for such road 
districts as may be defined in the various counties by the com- 
missioners. These road supervisors are to be paid $4 per day 
for the time actually employed. The respective boards of county 
commissioners must prepare and adopt a plan of road work for 
the ensuing year covering all expenditures of road and bridge 
funds, after publication of the time and place of meeting for 
adoption of such road plans and expenditure. 

Under this law, the commissioners may, if they so elect, turn 
all of their county road work and funds for same over to the 
State highway commission for handling. 

Local Bond Legislation 

When petitioned by not less than 10 per cent of the qualilied 
electors of the county who are taxpayers, the board of county 
commissioners may submit the question of issuing bonds of the 
county for road purposes. A majority of those voting is required 
to authorize the bonds. The amount of the bonds shall not 
exceed in the aggregate, including existing indebtedness, 4 per 
cent on the value of the taxable property within the county, shall 
bear not to exceed 5 per cent interest, and shall run not to exceed 
thirty years, but may be made redeemable prior to the date of 
their maturity, as may be provided by order of the commissioners. 
An additional annual tax levy shall be created to meet the interest 
charges on the bonds, and there shall be created a fund to be 
known as the "county highway sinking fund," which shall be used 
for the redemption of the bonds. 

Convict Labor 

Under an agreement between the State highway commission 
and the board of penitentiary commissioners convicts are used 
quite extensively on State road work. The State highway com- 
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I pays to the penitentiary $1.50 per man per day when 
he is actually at work. The penitentiary is responsible for the 
transportation, guarding, feeding, clothing, medical attention and 
discipline of the convicts, and furnishes all labor on the road 
grade. The highway department supervises the work of the 
convicts. 

Automobile Registration 

The law provides for the registration and licensing with the 
Secretary of State under the following schedule of fees: Auto- 
mobiles, 40 cents per h.p. ; motor trucks with two or more solid 
tires, 50 cents per h.p. The net revenue from licenses goes to 
the State road fund for expenditure under the direction of the 
State highway commission. 

Road Funds 

During the year 1922 approximately the following funds will 
be available for expenditure : 

Slate Bonds $2,000,000 

State Funds 1,600,000 

County Funds 500,000 

County Bond Issue 200,000 

Federal Fund 1,600,000 

The State road fund is derived from the net automobile license 
fees, amounting to about $200,000 a year; receipts from a 3j^ 
mill State wide tax, about $1,400,000 a year, and an excise tax 
of 1 cent per gallon on gasoline, about $80,000 a year. 

Progress Report 

During 1921 a total of approximately 900 miles of road were 
improved, including construction of necessary drainage structures, 
such as syphons, culverts, spillways and bridges, with total expen- 
ditures amounting to $3,238,366.22, which includes an estimate 
of $500,000 for county work, the balance being actual expendi- 
tures on State road work. The Logan Bridge across the Cana- 
dian River has just been completed, which has a total length of 
734 feet, including in this length one steel arch span of 420 feet. 

State Highway OEBcials 

State Highway Commission; President, Charles Springer, 
Cimarron; secretary, H. L. Hall, Chama; member, D. W. Jones, 
Clovis; State highway engineer. L. A. Gillett, Santa Fe; assist- 
ant State highway engineers, Charles A. May and N. W. Mc- 
Quskey, Santa Fe. 

Revised by Charles A. May, assistant State highway engineer. 
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State Highway Legislation 

The State commission of highways consists of a single commis- 
sioner, who is appointed hy the governor, with the consent of the 
senate, for a period of five years. The commissioner of highways 
appoints a secretary, an auditor and three deputy commissioners. 
Each of the deputy commissioners has had practical experience 
in the actual building, construction and maintenance of highways 
and is familiar with the operations and effect of State statutes 
relating to highways and bridges. 

The first deputy is a practical civil engineer, whose duties relate 
to the plans, specifications and performance of all contracts 
awarded by the department. The second deputy's duties relate 
to the maintenance of State and county highways, and the third 
deputy's duties relate to the improvement and maintenance of 
town highways and bridges. 

The commissioner has general supervision of highways and 
bridges, constructed or maintained in whole or in part by the aid 
of State money; aids district, county and town superintendents 
by advice and information; investigates methods of road construc- 
tion and maintenance; compiles statistics, including a highway 
map of the State; holds public meetings, etc. 

The State is divided by the commission into not more than nitie 
divisions, each in charge of a division engineer, who, under the 
direction of the commission, makes surveys, plans, specifications 
and estimates for the construction and maintenance of highways 
in his division constructed wholly or in part by the aid of State 
money. 

Ail State and county highways on which the State expends 
money are inspected annually and a report prepared showing 
their condition, the improvements necessary, and the estimated 
cost, and a report is made annually to the legislature setting forth 
the amount required for maintenance for the ensuing year. 

The highways of the State are divided into six classes, viz., 
State highways constructed or improved solely at the expense of 
the State; State highways constructed with State and Federal 
money; county highways improved at the joint expense of the 
State and county; county highways constructed jointly with State, 
Federal and county money ; town highways improved by the towns 
with State aid, and county roads constructed by the county with- 
out State aid. The State and county improved highways are 
maintained almost entirely at the expense of the State, each town 
paying annually toward such maintenance the nominal sum of 
$50 per mile for each mile or fractional part thereof, of the 
improved State and county highways within the town boundary. 
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The maintenance of tovm highways is included in the term 
"construction." The expense of maintaining county roads is a 
county charge. 

The system of State highways as designated by chapter 18 of 
the laws of 1921 embraces 50' routes and includes 4,715 miles, 
most of which have been improved with hard surfaces. The 
system of county highways as designated by chapter 18 of the 
laws of 1921 includes 6,545 miles, about 5,500 miles of which 
have been surfaced. The cost of improvement of State highways 
is provided by funds obtained from the sale of State bonds or by 
direct legislative appropriation. The State's share of the cost 
of improvement of county highways is secured from the same 
sources. The balance of the cost of county highways is borne 
by the county. 

The board of supervisors of a county may petition for the im- 
provement of any county highway designated by chapter 18 of 
the laws of 1921. If the State commission of highways approves 
the request the division engineer prepares plans and specifica- 
tions, which are then sent to the county superintendent, and upon 
his approval thereof they are forwarded to the commission for 
approval, after which they are submitted to the board of super- 
visors for final approval and appropriations of the county share 
of the cost. The commission may then advertise for proposals, 
award contracts, and carry on the work of improvement. The 
plans for State highways are prepared by the division engineer, 
approved by the county superintendent, and finally adopted by 
the commission, and the work carried on in the same manner as 
that of county highways. 

After the final payment under any contract the State commis- 
sion files a statement of cost with the county treasurer, who 
thereupon pays upon the request of the commission the county's 
share, as follows : 2 per cent of the cost to each $1,000 of assessed 
valuation of real and personal property in the county for each 
mile of public highway in such county, not to exceed 35 per cent 
of the cost for the county. The maintenance of State and county 
highways is under the direct supervision of the commission, which 
also has authority to provide for a system of patrol of highways, 
the patrolman to be appointed by the State commissioner of high- 
ways. 

The State contributes to town highways on the following basis : 
(1) Where the assessed valuation of the town is less than $5,000 
for each mile of highway in the town, outside of incorporated 
villages, an amount equal to the amount of taxes raised for high- 
ways; (2) where the assessed valuation is $5,000 or over and 
less than $7,000 per mile, an amount equal to 90 f>er cent of such 
taxes; (3) where the assessed valuation is $7,CO0 or over and 
less than $9,000 per mile, an amount equal to SO per cent of such 
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taxes; (4) $9,000 or over and less than $11,000, 70 per cent; 
(5) $11,000 or over and less than $13,000, 60 per cent; (6) 
$13,000 or over, 50 per cent. No town shall receive in. one year 
an average of more than $25 per mile for the total mileage of 
roads outside of incorporated villages, and the amount which is 
raised by local taxation shall be such as will, when added to the 
amount received from the State, be not less than $30 for each 
mile of highway in the town. 

A State bond issue of $50,000,000 was authorized in 1906 and 
an additional issue of $50,000,000 in 1912. The bond issue was 
originally intended for the improvement of a system of county 
highways aggregating 8,380 miles, and to this was added a system 
of State highways aggregating 3,617 miles of the later bond issue ; 
$20,000,000 is being expended for the construction and improve- 
ment of State highways and $30,000,000 for the construction and 
improvement of county highways. The apportionment among the 
counties is on the basis of population, the measured mileage of 
public highways outside of cities and villages, and the total area, 
each factor having a weight of one-third. Direct appropriations 
are made by the legislature for maintenance. 

Civil Service. — The State commissioner of highways appoints 
such resident engineers, district superintendents, clerks, officers 
and employees as may be required, subject to the civil service law 
and other provisions of law, within the amount appropriated 
therefor, unless the appointment of such clerks, officers, or em- 
ployees is otherwise provided for by law. 

District superintendents are appointed from lists prepared from 
examinations which test their qualifications for the actual con- 
struction and maintenance of highways and their executive 
capacity, rather than their scientific attainments. Clerks, other 
than those employed in the principal office of the commissioner 
of highways, inspectors, and other employees in the department, 
whose duties pertain to the maintenance of highways, are likewise 
selected from lists prepared from examinations, testing their 
general knowledge of the highway law and of the practical 
construction of highways. 

Inspectors of construction, other than engineers and levelers, 
are selected from lists similarly prepared, except that they must 
be residents of the county in which the highway constructed or 
improved is located. To the end that the employes of the depart- 
ment of highways engaged in the work of constructing, improving 
or maintaining highways under the provisions of this chapter may 
be practical highway builders, the commissioner of highways is 
authorized to indicate to the civil service commission the relative 
value which should be given to experience and scientific attain- 
ments. The commissioner of highways has the power, subject 
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to the provisions of the civil service law, to remove engineers, 
officers and employees of the department. 

Federal ^trf.— There has been apportioned to the State, by the 
Secretary of Agriculture, the sum of $17,385,249.64 from the 
appropriations of $75,000,000 and $200,000,000 and $75,000,000 
made by Congress. 

Local Legislation 

New York has a rather centralized system in that the State 
highway commission, by reason of its extending aid to counties 
and townships, exercises a limited supervision over practically the 
entire road mileage of the State. In the counties the govern- 
ing body is the board of supervisors and in the townships the 
township board. The county superintendent of roads is ap- 
pointed by the county board of supervisors, but if they fail to 
make such an appointment the State highway commission makes 
it or includes the county in a district and appoints a district 
superintendent. The term of office of the superintendent is four 
years, but he may be removed by the State highway commission 
upon written charges. He is subject to the rules and regulations 
of the commission. The town elects biennially a town superin- 
tendent of highways who has supervision of the highways therein, 
subject to the regulations of the State commission. The State 
grants aid in the construction and maintenance of practically 
every type of road in the State and the various road officials 
conduct their work in accordance with the regulations prescribed 
by the State highway commission. 

Local Bond Legislation 

The county board of supervisors may, by resolution, authorize 
the issuance and sale of bonds for paying the county's share of 
the cost of any highway. These bonds must not be sold for less 
than par, and the amount of the issue must not increase the total 
county indebtedness to more than 10 per cent of the assessed 
valuation. 

For the purpose of purchasing toll roads and bridges, the county 
board may issue bonds which shall bear interest not exceeding 5 
per cent, shall run not longer than 20 years, and shall not be sold 
below par. 

Towns may issue bonds for road purposes when authorized by 
the county board of supervisors. By a majority vote a town may 
increase the amount of issue to one-third of its assessed valuation. 

Prison Labor 

The superintendent of State prisons may employ the convicts 
confined in the State prisons in the construction or maintenance 
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of the public highways at any place within the State, outside of 
any incorporated village or city upon request or with the consent 
of the commissioner of highways. 



Automobile Registration 

All motor vehicles are registered annually with the State Tax 
Commission. The fees for passenger cars are arranged on a horse- 
power rating plus a fee on the price and age of the car according 
to tables furnished on application blank ; 40 cents per horsepower 
plus 40 cents for each $100 of list price if manufactured within 
three years from the time the car is registered. If manufactured 
within three to five years, 20 cents per $100 and 10 cents for each 
$100 for subsequent registration. For trucks and delivery cars 
2 tons or less, $10; more than 2 tons and not over 3 tons, $15, 
with a graduated scale of $5 for each additional ton to 14 tons. 
Over 14 tons the rate is $70, and $10 for each ton in excess of 
14 tons, 

The State Tax Commission receives all fees from registrations, 
fines and forfeitures in the first instance. Seventy-five per cent 
of the rcceinis is turned over to the State treasurer and after 
Appropriation by the legislature is used by the State commission 
of highways for the repair and maintenance of State and county 
improved highways. The remaining 25 per cent is distributed 
among the counties in which the fees were collected, each county 
thus receiving 25 per cent of the total amount of fees paid by 
residents of that county. The money received by a county is used 
for the permanent construction or improvement of town highways 
in the county or for the repair of highways heretofore improved 
by the aid of the county. The city of New York receives 25 per 
cent of the total amount of fees collected in that city, in the same 
manner as the counties receive their proportionate share. 



Road Funds 

All of the funds available from the two State bond issues of 
$50,000,000 each have been appropriated by the legislature and 
expended or obligated and funds for highway work in the State 
during 1921 were derived as follows: 

State appropriations $13,645,627.70 

Federal appropriations 6,493,130.20 

County appropriations 6,142,292.51 

City, village and town appropriations 1,345,?00,00 

The above amount was expended in the construction, recon- 
struction and maintenance of the highway systems. 
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Progress Report 

During the year 1921, 167 construction contracts were awarded 
for a total of 615 miles with and without Federal aid, and there 
was actually constructed by the department 632 miles of pavement. 

There were awarded during the year 46 contracts without Fed- 
eral aid for reconstruction or resurfacing covering 98 miles at a 
cost of $2,019,948, 20 contracts for reconstruction and resur- 
facing with Federal aid total 69 miles at a total cost of $1,651,000 
and 53 miles of reconstruction and resurfacing done by depart- 
ment forces. Ninety-six miles of highways were surfaced and 
treated with bituminous material under contract at a cost of ap- 
proximately $52,000 and 1,826 miles of highways were surfaced 
and treated with bituminous material and covered, the work being 
performed by department forces, making a total expenditure for 
the maintenance of improved highways during the year $9,965,494, 

State Highway OfEctals 

State commissioner of highways, Herbert S, Sisson; first 
deputy commissioner, Fred W. Sarr ; second deputy commissioner, 
H. G. Hotchkiss. Jr.; third deputy commissioner, William B. 
Reed ; secretary, Jeremiah C. Finch ; auditor, Charles V. Piatt ; 
assistant secretary, Frank R. Pennock. 

Revised by J. C. Finch, secretary, Albany, N. Y. .,, ., 

NORTH CAROLINA 
State Highway Legislation 

The State highway commission is composed of ten members, 
including the chairman, all of whom are appointed by the gov- 
ernor, subject to confirmation by the senate. The chairman, who 
is a practical business man, is termed the State highway commis- 
sioner and devotes his entire time to the work of the commission, 
receiving therefor a remuneration of $5,500 per year in addition 
to his actual travelling expenses. Nine commissioners, three of 
whom are from the minority political party, are appointed from 
the nine construction districts for terms ranging from two to six 
years, after which the term will be for six years, thus establishing 
a continuous commission. These commissioners receive $10 and 
their actual travelling expenses for each day that they are engaged 
in the discharge of their duties. 

A State highway engineer is employed by the commission who 
is a competent civil engineer qualified by technical training as well 
as by practical experience in highway construction and main- 
tenance. This engineer may serve for a term of four years with- 
out reappointment and receives a salary fixed by the commissiop 
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with the approval of the governor. He is in direct charge o£ all 
construction and maintenance work on the State highway system, 
and other engineering work carried on by the commission. 

The State is divided into nine construction districts, each of 
which is in charge of a district engineer, who reports directly to 
the State highway engineer. This district engineer has general 
supervision of all work, both maintenance and construction, in his 
particular district, and is assisted by a district construction engi- 
neer and a district maintenance engineer, together with such other 
help as may be required to make surveys, carry on construction 
and maintenance, etc. All plans, both for road and bridge con- 
struction, are drafted in the main offices of the commission, and 
all public lettings are held at headquarters. 

The State highway commission has charge of the construction 
and maintenance of all roads making up the State highway system. 
Approximately 6,000 miles of highways connecting county seats 
and the principal towns of the State comprise this system upon 
which State and Federal funds are expended. The cost of con- 
struction of the State highway system is borne entirely by the 
State except in cases where the Federal government participates, 
construction funds being derived from a bond issue of $50,000,000 
authorized by the general assembly of 1921. Maintenance funds 
are secured from the revenue accruing from the registration of 
motor vehicles, plus a tax of one cent per gallon on gasoline. 

Local Legislation 

Each county is governed by a board of county commissioners 
of from three to seven members elected usually lor a period of 
two years. Thirty-seven counties have five commissioners, one 
county has six commissioners, one has seven, and one county 
elects its commissioners for four-year terms. The county board 
has charge of the layout, altering, construction, and maintenance 
of all local roads and bridges not included in the State highway 
system, and the raising of money therefor. 

In carrying out road work in the different counties there 
is considerable variation in organization and procedure. Many 
counties in which bonds have been issued have boards of county 
road commissioners who are given power to employ engineers, or 
superintendents, and to make contracts, and to buy machinery. In 
some counties the work is done under the direction of county 
engineers, in others by county superintendents while in others the 
work is done by township supervisors. The township supervisors 
are elected for two-year terms and have charge of the main- 
tenance of roads and bridges in their respective townships. 

There are 25 counties that have county engineers. Such 
engineers are usually employed by those counties in which ex- 
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tensive improvements are under way, and when the work is being 
done by contract. In such cases the eng^ineer makes all surveys, 
prepares plans, specifications and estimates, acts as inspector and 
prepares and approves monthly estimates which are submitted to 
the county board for payment. County engineers are usually ap- 
jxjinted by the county commissioners on the recommendation of 
the State highway engineer. The county superintendents are 
usually practical road builders employed in counties where the 
work is done by force account or with convict gangs. As a rule 
they are not civil engineers and are, therefore, incapable of mak- 
ing surveys, preparing plans, specifications and estimates. 

Bond Legislation 

The general assembly of 1921 authorized a bond issue of 
$50,000,000 to carry out the provisions of the State road law, 
also passed at this session, and to enable the State to avail itself 
of Federal -aid funds for road construction purposes. These 
bonds, known as "State of North Carolina Highway Serial 
Bonds," are payable in not less than ten nor more than forty years 
from date of issue and bear a rate of interest determined by the 
governor and council of State, but not to exceed 5 per cent. Not 
more than $10,000,000 of the bonds are to be issued and sold in 
any one year unless the progress of highway work is such as to 
justify it, in which event an additional sale may be made at the 
request of the State highway commission and with the consent of 
the governor and council of State. 

Counties and townships may issue bonds for road and bridge 
improvement in amounts not to exceed 10 per cent of the taxable 
valuation of the property. Before such bonds are issued the ques- 
tion must be submitted to the quahfied voters of the county or 
township and a favorable vote returned by a majority of the 
voters, but before such election can be held, the State highway 
engineer must certify that the proposed issue will be sufficient for 
the purposes set forth in the petition for the election. The term, 
character and interest rate of the bonds are left to the discretion 
of the authorities issuing them. In case the bonds are issued, 
special taxes must be levied in sufficient amounts to pay interest 
and principal and to maintain the roads constructed. The tax 
for maintenance shall not be less than 1 per cent nor more than 
4 per cent of the bonds issued. A large mileage of the improved 
roads of North Carolina has thus been financed from bond issues. 

Convict Labor 

All able-bodied male convicts sentenced to the State prison may 
be assigned to work upon the State highway system under the 
direction of the State highway commission, at a price agreed upon 
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between the State highway commission, the governor, and the 
chairman of the State prison board, on the basis of paying the 
actual expenses in working said convicts, including food, clothing, 
housing, guarding, transportation, and incidental expenses by the 
State highway commission to the prison board. 

The State highway commission may make contracts and agree- 
ments with the board of county commissioners or road governir^ 
bodies of any county in the State for the purpose of hiring any 
county convicts to be worked on the State highway system or in 
the production of materials therefor. 

Automobile Registration 

Automobiles are registered annuallv with the Secretary of State, 
the fees being as follows: 24 h. p. or less, $12.50; 24 to 30 h. p., 
$20; 30 to 35 h. p.. $30; 35 h. p. or more, $40. Motor vehicles 
used for the transportation of passengers for hire pay 50 per cent 
more than the above rates. 

Trucks with carrying capacity less than 1,000 pounds, $12.50; 
1,000 pounds and under 1 ton, $15 ; 1 to 2 tons, $25 ; 2 to 3 tons, 
$75; 3 to 4 tons, $200; 4 tons and over, $300. On all trailers, 
$15 per ton carrying capacity. 

Motorcycles, $5 ; motorcycle sidecars, $5 ; dealers, $25 for five 
plates and $1 for each additional plate. 

Road Funds 

Funds for road construction are derived from the bond issue of 
$50,000,000 previously mentioned, together with such funds as 
may be received from the Federal government. Revenue derived 
from the automobile registration fee and the tax levied on gaso- 
line—one cent per gallon — is used in maintaining the roads on the 
State highway system and for the operating expenses of the State 
highway commission. In 1921 this revenue amounted to approxi- 
mately $2,500,000. 

Progress Report 

During 1921, 381 miles of top-soil, sand-clay, or grave! roads 
wert completed at a cost of $3,952,666, while of the hard-surfaced 
type of construction the following work was completed: Cement 
concrete, 16.6 miles, at a cost of $629,324; Topeka, Warrenite, or 
other bituminous concrete types, 48.92 miles, at a cost of $1,877,- 
675; penetration macadam, 14.65 miles, at a cost of $449,299; 
waterbound macadam, 5 miles, at a cost of $153,899; and bridge- 
work to the amount of $250,413 was completed; making a total 
of work completed during 1921 of 466.42 miles of road valued at 
$7,313,276, 
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On January 1, 1922, work under contract or construction 
amounted to 890.88 miles of road estimated to cost $14,192,92*. 
the types being divided as follows : Top-soil, sand-clay, or gravel, 
590.46 miles, costing $5,061,470; 27.42 miles of reinforced con- 
crete, costing $915,436; 36.36 miles of plain concrete pavement, 
estimated to cost $1,417,435; Topeka, Warrenite, or other similar' 
types, 147.79 miles, costing $4,705,581 ; 27.31 miles of penetration 
macadam, costing $536,358; waterbound macadam, 61.54 miles, 
estimated to cost $1,169,790; and bridge-work which will cosf 
$386,855. 

State Highway Officials 

Frank Page, State highway commissioner and chairman; com-, 
missioners: J. E. Cameron, First District; W. A. Hart, Second 
District; W. A. McGirt. Third District; John Sprunt Hill, Fourth 
District; J. Elwood Cox, Fifth District; W. C. Wilkinson, Sixth 
District; R. A. Doughton, Seventh District; J. C. McBee, Eighth 
District; J. G, Stikeleather, Ninth District; State highway engi- 
neer, Charles M. Upham. 

Revised by H. K. Witherspoon, engineer in charge, publications 
and statistics, Raleigh, N. C. 

NORTH DAKOTA 
State Highway Legislation 

At the general election on November 3, 1914, an amendment to 
the constitution was adopted, providing that the State may grant 
aid in the construction and improvement of public highways. 

In 1917, the, legislature passed a law creating a State Highway. 
Commission, assenting to the Federal Aid Road Act, etc. The 
commission is composed of the governor, the commissioner of 
labor and agriculture, the State engineer, whose duty as such ia 
still entirely independent of the State highway department and 
who is exHafficio chief engineer and secretary of the commission, 
and two civilian commissioners appointed by the governor at $10 
per day and expenses, salary limited to $600 per annum. 

The commission is authorized to lay out a State highway system 
in conjunction with the several county boards, the system to con-' 
sist of the main traveled roads in the counties. Changes in the 
system may be made by the chief engineer with the approval of 
the commission. At present, the system comprises about 5,600i 
miles, or about 8 per cent of the entire mileage of public highways 
in the State. , 

. The total mileage of public highways is not less than 70,000 
(1915 figures). A new determination is being made (Dec, 1921) 
which will probably exceed 70,000. 
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The commission prepares plans and specifications for all State 
and Federal-aid projects, grants aid therefor, awards contracts 
with the approval of the county hoards, directs and supervises the 
construction work, etc. 

In 1919, the existing law was amended in certain respects, the 
most notable of which are that the commission "shall determine 
the character and have general control and supervision of the 
construction and reconstruction of all bridges, culverts, and other 
highway structures, and of all other improvements on the system 
of highways"; that the State directs and supervises the mainten- 
ance of the entire system of State highways; that it may purchase 
right-of-way for gravel pits, etc.; that there is placed at the dis- 
posal of the commission the laboratories, etc., of the State educa- 
tional institutions and that the collection, etc., of the automobile 
registration fees is taken over by the State highway department. 

State aid is granted on a 50-50 basis as far as possible. County 
and State*aid funds are used jointly to secure Federal aid. There 
are no funds, except those for the operation of the State highway 
department, independently available for expenditures by the com- 
mission. County funds are always involved. 

Local Legislation 

In counties having no civil township organization the county 
board of commissioners acts as a highway board; in organized 
townships the authority is vested in the board of supervisors. In 
localities where there is unorganized territory the county com- 
missioners may create as many road districts as in their judg- 
ment is deemed expedient and may appoint for each district an 
overseer of highways. At the first meeting of a township board, 
succeeding the annual town meeting, township overseer is ap- 
pointed to have direct charge of the construction and maintenance 
of highways. In unorganized territory the district overseer of 
highways have the same powers and duties as township over- 
seers of highways in organized townships. In counties having 
a county superintendent of highways the township road overseer 
is ex-officio deputy county superintendent of highways for his 
respective township. A law was passed in 1915 creating a board 
of highway improvements in each county, consisting of one mem- 
ber from each road district, which is required to formulate plans 
and methods for the uniform working and establishing of high- 
ways within the county. Such methods as they adopt must he 
followed in each of the districts in the county, but there is no 
penalty for failure to do so. 
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Bond Legislation 

A State highway bond issue bill for $4,000,000 was introduced 
in the legislature in 1919 but was withdrawn upon the discovery 
of its unconstitutionality. Later a concurrent resolution to sub- 
mit to the people in referendum an amendment to the constitu- 
tion, making a $50,000,000 bond issue for road purposes possible, 
was also defeated. 

Section 183 of Article 12 of the constitution authorizes counties, 
townships, cities, towns, or other political subdivisions to create 
an indebtedness not to exceed 5 per cent of the assessed valua- 
tion of the taxable property, but apparently there has been no 
general statutory enactment permitting the creation of an indebt- 
edness for road purposes under authority thus conferred. 

Convict Labor Laws 

The State law provides that inmates of the State penitentiary 
may be used upon the public highways. No convict labor has ever 
been used, for the reason that all of the convicts are needed to 
keep the regular industries of the penitentiary in operation. 

Automobile Registration 

The State highway department has control of the registration 
of motor vehicles. The 1919 law provides that the fee shall be 
paid on the basis of horsepower, weight, and factory selling price, 
as follows: 5 mills per dollar of selling price, plus 20 cents per 
100 lbs., or major fraction thereof for the net weight of the 
vehicle, and 10 cents per h. p. A reduction of 10 per cent of 
these rates is allowed for the second year, a 25 per cent reduc- 
tion for the third year, and thereafter a 40 per cent reduction, 
provided that the fee shall at no time be less than $5 per car. 
Trucks same as for passenger cars, plus $3, $5 and $10 per ton 
for trucks having capacity of less than 3 tons, 3 to 4 tons, and 
over 4 tons, respectively. 

Road Funds 

Funds expended by the State highway commission are derived 
from the automobile fees, of which not more than $150,000 
annually may be used by the commission for administration, 
engineering and general operation, including the cost of collection 
of the fees. The operating fund is insufficient to provide the 
engineering for all the State-aid and Federal-aid work undertaken, 
and consequently it has become necessary to charge the engineer- 
ing to the "State Aid Fund" mentioned below. 

By legislative acts, drafts have been made on the motor-vehicle 
license fees in order to pay the State's one-third of the cost of 
construction of the State highway bridges over navigable streams. 
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One-half of the remainder is returned to the county treasurers 
and is known as the "Special Road Maintenaiice Fund," to be 
expended under the direction of the commission, primarily for 
the maintenance of the State highway system. However, due to 
lack of funds for proper administration of general State highway 
maintenance, only about one-third of the State highway mtlCc^e 
is maintained under State direction, the "special road maintenance 
funds" of many counties being expended by the county commis- 
sioners without State supervision. 

Motor trucks, etc., secured from the War Department have 
been utilized for State highway maintenance. These trucks are 
used for gravel surfacing on Federal-aid work when they are not 
required for maintenance. 

The remaining one-half is known as the "State Aid Fund," 
90 per cent of which is credited to the counties and remains in 
the State treasury until expended, upon action by the State high- 
way commission, on construction (and engineering — see fore- 
going) in the several counties, in the same proportion as that in 
which the fees are collected in the counties, except that if any 
county has unused State aid to its credit in excess of $3,000 or 
an amount greater than its accumulated credit for three years, 
the commission may direct the county to utilize it (on a State-aid 
or Federal-aid project), and on its failure to do so the commis- 
sion may expend it at its discretion. 

The remaining 10 per cent is expended at the discretion of the 
commission. Due to the failure of the legislature to provide the 
necessary funds, this fund was used to pay loading and freight 
charges for, unloading, putting into operating conditions, the ex- 
cess War Department materials. 

County road and bridge levies in 1921 were about $3,500,000, 
of which about $1,200,000 was utilized to meet Federal aid. The 
township road and bridge levies for 1921 are about $2,200,000 
and' city, town and village levies are about $100,000, making a 
total of $5,800,000 for ,the entire State, exclusive of any State 
aid or Federal aid. State aid available will amount to about 
$200,000 annually. 

About the same levies (county, townships, cities, towns and 
villages) are expected for 1922; hkewise a similar amount of State 
aid. 

Funds expended or to be expended by the State during 1921 
and 1922 are as follows: 

Source 1921 1922 

Federal aid $1,200,000 $1,300,000 

Stale aid 400,000* 300.000* 

County funds 1.200.000 1,300,000 

Total $2,800,000 $2,900,000 

♦One-half for maintenance of Stale highways. 
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Progress Report 

Since the creation of the State highway commission, in 1917, 
about 1,200 miles of State highway projects have been completed 
or placed under construction. The work is almost entirely Fed- 
eral aid and about 88 per cent is grading and draining or earth 
road construction and about 12 per cent is gravel surfaced. Two 
miles of concrete pavement at Grand Forks were completed in 
1921. 

The $1,390,000 highway bridge, financed one-half by Federal 
aid, one-third by the State and one-twelfth by each of the two 
counties, over the Missouri River between Bismarck and Mandan 
and begun in 1920, will be completed early in 1922. The structure 
lies on the National Parks (transcontinental) Highway and is the 
only highway bridge across the Missouri River in North Dakota. 

Work contracted for in 1921 and expected to be placed under 
construction in 1922 is as follows: 
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Maintenance ■ 

Under direct supervision of the State highway commission there 
was maintained 750 miles of road during 1921 at a cost of $37,000. 
It proposes to maintain 3,000 miles during 1922 at a cost of 
$225,000. 

State highways are maintained from the special road main- 
tenance funds (see previous paragraph under "Road Funds"). 

State Highway Ofiicials 

State highway commission: Hon. R. A, Nestos, governor, 
chairman; Hon. Jos. A. Kitchen, commissioner of labor and. agri- 
culture; W. H. Robinson, State engineer, chief engineer, and .sec- 
retary; H. Hardt, commissioner; Benton Baker, commissioner. 

Department organization: W. H. Robinson, chief engineer; 
J. E. KauJfuss, assistant chief engineer; L. O. Marden, bridge 
engineer; H. O. Wray, road engineer; H. K. Craig,. maintenance 
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engineer; Geo. E. Hanson, chief draftsman; B. R. Dow, chief 
clerk; E. P. Grain, registration clerk. 

Prepared by J. E. KauHuss, assistant chief engineer, Bismarck. 

OHIO 

State Highway Legislation 

The division of State highways comprises one of three divi- 
sions of the department of highways and pubHc works. At the 
head of the department is the director of highways and public 
works, and at the head of the division of highways is the State 
highway engineer. The salary of the director is $6,500 and of 
the State highway engineer $5,000. 

The State highway department has general supervision over 
the construction and maintenance of State roads, inter-county 
highways, and main market roads, and must approve plans, speci- 
fications and estimates for all other road, culvert and bridge work 
on request. 

The engineering work of the department is conducted under 
the direction of three chief engineers of bureaus — one in charge 
of the bureau of construction, one in charge of the bureau of 
maintenance, and one in charge of the bureau of bridges. Each 
chief engineer receives $4,500 per annum. There is also in each 
bureau an assistant chief engineer. 

The chief engineer of construction is in charge of field work 
for all the bureaus and has direct charge of the eleven division 
engineers, appointed by the direction and not under civil service. 
There are also eleven assistant division engineers who are under 
civil service. Resident engineers are provided for each county 
and the director may of may not appoint the county surveyor at 
his discretion. The State pays one-fifth of the salary of the county 
surveyor where the county surveyor is appointed as resident engi- 
neer of the department. 

There are 510 inter-county highways in the State embracing 
10,068 miles, forming a continuous State system. These roads 
were selected by the highway department and were legally 
adopted by the governor's approval in December, 1912. From 
this system the legislature in 1913 designated 12 main market 
roads. This number has since been increased by the State high- 
way commissioner, with the approval of the governor, to 31, and 
includes about 3,000 miles of the inter-county highway system. 

Applications for State aid on inter-county highways or main 
market roads originate with the county commissioners or town- 
ship trustees. Contracts are let by the State. If counties or 
townships do not make application for aid, the State highway 
department may proceed with the work without local initiative 
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and pay the whole cost of construction except 10 per cent, which 
is assessed against the abutting property owners. 

When the State is cooperating with a county, the percentage 
of cost paid by the State, county, township and property owners 
are as follows: State, not to exceed 50 per cent; county, 25 per 
cent; township, 15 per cent; and property owners, 10 per cent. 
The State may pay less than 50 per cent, the balance being made 
up by the countv. When the tax duplicate (assessed valuation) 
of a county is less than $30,000,000 but not under $22,000,000, 
the State may pay not over 75 per cent. When it is less than 
$22,000,000, the State may pay 90 per cent. The county may 
assume the township's share or the township may assume the 
county's share. 

Under all conditions the property owners are required to pay 
not less than 10 per cent of the total cost, but they may be 
assessed in an amount above this at the will of the county com- 
missioners. The assessment may be made on a front-footage basis 
by unanimous vote of the county commissioners on property 
within one-half mile of the road. No part of the cost of bridges 
and culverts is assessed against the township or property owners, 
the cost being paid by the State and county in the same ratio as 
for road construction. State roads may be maintained by the 
State at State expense under the immediate direction of the county 
surveyor, but a portion of the cost of maintenance may be paid 
by the counties or townships. 

Local Legislation 

County roads include all roads not State roads but which have 
Iffien or may be surfaced under the direction of the county sur- 
veyor with hard materials to a standard fixed by the county 
commissioners. All other roads are under the jurisdiction of 
township trustees, who act under the general supervision of the 
county surveyor. 

County commissioners may levy not to exceed 2 mills on the 
dollar on all property, including that in cities and villages, for 
maintenance of county roads and bridges, or a sufficient amount 
to produce at least $100 for each mile of county roads. An 
additional levy of 1J4 mills may be made to pay the county's 
portion of State roads. County roads may be improved under 
the local assessment plan on petition of 51 per cent of the abut- 
ting land owners, and the whole or a portion of the cost may be 
assessed against landowners within 2 miles of the road in pro- 
portion to benefits, or a portion of the cost not to exceed 50 per 
cent may be paid by the county or township. A special levy may 
be made by the county commissioners against the township for 
this purpose not exceeding 3 mills. Township road funds are 
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derived from a tax of 3 mills levied by the township trustees. 
Two additional mills may be levied to meet the township's portion 
of the cost of State roads, Township roads may also be im- 
proved under the local assessment plan on petition of owners, 
in which case from 25 to 50 per cent of the cost may be levied 
against abutting property within IJ^ miles on either side or 
termini of the road. 

Bond Legislation 

In anticipation of the collection of taxes or assessments to meet 
the county's or township's share of State roads or county roads 
built under local assessment plan, the county commissioner may 
issue sinking-fund bonds maturing in not to exceed 10 years, and 
bearing not to exceed 5 per cent interest. The aggregate amount 
of such bonds for State roads must not exceed 1 per cent of the 
assessed valuation. 

For the construction of township roads, the township trustees 
may issue bonds maturing in not more than 10 years and bearing 
not to exceed 6 per cent interest, upon the approval of a majority 
of the electors. The amount to be issued is left to the judgment 
of the township trustees. 

Convict Labor 

State convicts may be used by the highway department through 
requisition on the State prison authorities in improving inter- 
county or main market roads, or in preparing materials therefor. 
The cost of transportation, guarding, clothing, and other expenses 
incident to such work may be paid by the State highway depart- 
ment from funds available for the construction of State roads. 

Automobile Registration 

Automobiles are registered annually with the Secretary of State 
or through automobile clubs. The rate on passenger cars of 25 
horsepower or less is $8; 25 to 35 horsepower, $12; over 35 
horsepower, $20; electrics, $8. For trucks the same fees are 
charged as for passenger cars, plus 20 cents for each 100 pounds 
of gross weight of vehicle and load. Fifty per cent of funds 
collected are retained by the counties, and 50 per cent goes to 
the State for maintenance and repair of highways. 

Road Funds 

The inter-county highway and main market funds are appro- 
priated from funds derived from taxation by a levy of 5/10 of 1 
mill upon all the taxable property of the State. The maintenance 
and repair fund is appropriated from the net funds derived from 
automobile license fees. 
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The inter-county highway fund is used for the construction, 
improvement, maintenance and repair of the inter-county high- 
ways and^ must be expended so as to produce an equal division 
among the 88 counties of the State of the moneys so appropri- 
ated by the general assembly for each 2-year period. 

The main market fund is used on the main market roads of 
the State and is so expended as to distribute equitably, as far as 
practicable, the benefits to the different sections and counties of 
tfie State. 

The maintenance and repair fund is used for the maintenance 
and repair of both the inter-county highways and main market 
roads. A part of this fund may be used to establish a system of 
patrol or gang maintenance on these roads. 

Progress Report 

From January 1 to December 31, 1921 : 

Total expended on roads, bridges and culverts $12,412,716.67 

Of this amount the State paid $5,000,000.00 

And the counties paid 7,412,716,67 

Number of miles under contract unconstructed on January 

1, 1921 743.58 

Miles contracted 373.4 

Total number of miles under contraction in 1921 1,116.98 

Number of miles completed and opened to traffic 1,010. S 

Maintenance 

During 1921 approximately 3,300 miles of road was main- 
tained ; during 1922, 4,300. The source of funds for maintenance 
is from the sale of automobile license tags, the State receiving 
50 per cent, or during 1921 about three and a half milHon dollars, 
which will likely be a very fair estimate for 1922. 

State Highway Officials 

Director, L^on C. Herrick; State highway engineer, E. C. 

Blosser; chief engineer, bureau of construction, G. F. Clements; 

chief engineer, bureau of maintenance. Robert N. Waid; chief 

engineer, bureau of bridges, Atiolph Stellhorn. 

OKLAHOMA 

State Highway Legislation 

The State department of highways is under the charge of the 
State commissioner of highways, who is appointed by the gov- 
ernor for an unlimited term. He is required to furnish, without 
charge, to any road official standard plans and specifications for 
roads and bridges, to report on plans and specifications submitted 
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by any road official, to compile Statistics of the roads in the State, 
to establish in each county standards for the construction and 
maintenance of its roads and bridges and to advise with State 
and municipal authorities on water and sewerage projects. With 
the consent of the governor, he appoints a State engineer, an 
assistant State engineer and other assistants. 

The board of county commissioners select not less than 10 nor 
more than 15 per cent of the total mileage of roads connecting 
principal market points in the county and joining similar roads 
in adjacent counties to serve as State roads, and such portions of 
the designated roads as are approved by the State commissioner 
of highways are adopted as State roads. If any county fails to 
designate such a road system the commissioner of highways has 
power to make the designation. These roads are improved at 
the joint expense of the State and counties under the direction of 
the State commissioner. The surveys and plans are prepared by 
the county engineers. All bridges and culverts must be perma- 
nent and approved by the department of highways. 

Federal Aid. — In 1917 the legislature authorized the State high- 
way department to conduct all negotiations with the U. S. Depart- 
ment of Agriculture as to Federal-aid projects and to spend all 
funds provided by the State or its subdivisions to offset such 
Federal -a id funds. 

Local Legislation 

The board of county commissioners of each county must ap- 
point a county engineer, who must pass an examination held for 
the State department of highways by a board composed of three 
disinterested civil engineers. One person may serve as county 
engineer for two or more counties. 

All roads except State roads are under the township officials. 
When the State roads of a county are finished township roads 
of an equal standard of construction may be added to the State 
system. The road work of each township is under a road super- 
intendent, but the plans and specifications must be furnished by 
the county engineer. 

No draft wagon of 1-ton capacity or more, having metal tires 
less than 3 inches wide, may be sold in the State under penalty of 
a fine of from S5 to $25 for each sale. 



Bond Legislation 

Township boards may issue bonds in an amount not exceeding 
5 per cent of the value of the taxable property in the township, 
uixin a three-fifths vote of the electors voting at a special election. 
The interest cannot exceed 6 per cent and the term must not 
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exceed 25 years. Ar, annual tax must be levied to pay the interest 
and to create a sinking fund for the redemption of the bonds. 

County commissioners are authorized, upon a three-fifths vote 
of those voting at a special election, to issue county bonds in an 
amount not greater than 5 per cent of the assessed valuation and 
for a term not exceeding 25 years for building, or acquiring 
bridges, or building roads surfaced with gravel, stone or other 
hard material. An annual tax is levied to meet the interest and 
sinking fund charges on the bonds. All work done under a bond 
issue must be performed under an engineer designated by the 
State highway commissioner. 



I 



I 



Convict Labor Laws 

State convicts are required to be worked on public highways 
as continuously as possible. The State board of public affairs 
furnishes tools, machinery and draft animals. The cost of quar- 
ters, food, medical attendance and guards is borne by the prison 
funds. A county using convict labor pays alt charges for trans- 
portation, feed for animals, board for guards, supplies for ma- 
rhinery, excess cost of feeding prisoners above average cost at 
penitentiary, and materials for construction. The State board of 
public affairs formulates the regulations for governing the con- 
victs and the State corporation commission establishes the trans- 
portation rates for moving them. The State board of public 
affairs may furnish convicts for county road work under certain 
restrictions. In 1918 seven crews with a total of 480 convicts 
were employed on road work. 

Automobile Registration 

Motor vehicles are registered with the department of highways. 
The fee on passenger cars is $10 if list price equals $500 or less; 
if price exceeds $500 then add 75 cents for each $100. List price 
of 1916 to be used. New cars taxed according to list price at 
beginning of quarter when license is applied for. Quarterly re- 
duction. Fee for trucks based on carrying capacity 1,500 pounds 
or less, $15; 1,500 to 2.000 pounds. $20; $5 for each additional 
500 pounds quarterly reduction. Nine-tenths of the fees are re- 
turned to the counties where cars are owned. The treasurer of 
each county pays 25 per cent of the fees to all incorporated or 
chartered cities and towns where cars are owned within their 
limits and the remainder is divided half and half between the 
county road maintenance fund for road, dragging and the State 
highway construction fund for use only on permanent construc- 
tion. These latter funds are handled by the county commissioners. 
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Road Funds 

The State collects a property tax of 0.25 mill, the proceeds 
forming the State highway construction fund, but used by the 
counties for State road construction. Receipts from this fund 
amount to about $400,000 annually. Each county may levy a 
property tax of 0.25 mill or more up to the maximum levy of 8 
mills for use on State roads under the board of county commis- 
sioners. Any county levying this tax is entitled to receive the 
money in the State highway construction fund standing to its 
credit. The townships are authorized to levy a 2-mill tax for 
road dragging and not over IJ^ mills for construction. The J4* 
mil! tax for State roads has proved inadequate and private sub- 
scriptions have been made to enable the work to proceed. 

Another source of revenue is a "gross production tax" of 5 per 
cent of the gross value of asphalt and various designated ores and 
3 per cent of the gross value of petroleum and natural gas pro- 
duced in the State. One-sixth of the returns of this tax is given 
to the counties where oil or minerals are produced for aid in 
building permanent bridges and roads with a surface of gravel, 
rock or other hard material. 

The State highway department expended during the year 1921 
approximately $10,736,000, which was obtained from the follow- 
ing sources: Federal aid, $2,636,203.58; State auto tax, $2,005,- 
000; State ^-mill tax, $395,800; and from county levies and 
bond issues, $5,700,000. 

For expenditure on road construction and maintenance during 
1922, the department expects to have approximately $21,474,600, 
obtainable from the following sources: Federal aid, $5,394,300; 
State auto tax, $2,100,000; State K-miH levy, $400,000; county 
bond issues voted and sold, $3,995,000; county bond issues pend- 
ing levies, etc., $5,875,000; State and county funds on deposit, 
$3,710,300. 

Progress Report 

Under State direction there was built during 1921 approxi- 
mately 100 miles of gravel road, 60 miles of concrete road, and 
20 miles of concrete road with "Topeka top." State highway 
officials have also supervised the maintenance of 20,000 miles of 
road designated as State highways. During 1922 the State ex- 
pects to complete 209 miles of gravel road, 30 miles of concrete 
road, 28 miles of concrete road with Topeka top. The State ex- 
pects to place under contract 143 miles of gravel road, 26 miles 
of concrete road, and 1 mile of brick road. This does not include 
work which may be done by the counties under State supervision. 
The total road mileage in the State is about 120,000. 

Experience has proven the impossibihty of maintaining under 
modern traffic conditions earth or even sand-clay roads in a 
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county where 90-day dry spells are almost annual occurrences, 
and plans are being formulated calling for surfacing of at least 
one-third of the State road system. It is on this system that 
Federal-aid funds are being expended. It is not expected to com- 
plete this plan for several years. 

State Highway Officials 

Commissioner of highways, Brent E. Clark ; State engineer, 
Ernest S. Alderman; assistant State engineer, Frank Herrmann; 
division engineers, J. F. Rightmire, Dudley Jones and J. T. Ervin; 
bridge engineer, Walter C. Burnham. Headquarters, Capitol 
Building, Oklahoma City, Oklahoma. 

Revised by Ernest S. Alderman, State engineer. 

OREGON 
State Highway Legislation 

The State highway commission is composed of three members 
appointed by the governor, one from each congressional district, 
to hold office for three years, one commissioner's term expiring 
each year. The commissioners are allowed their actual traveling 
expenses while on official business, but receive no salary. 

The commission has general supervision over the construction 
and maintenance of State highways, decides on their definite loca- 
tion, adopts standards of construction, approves specifications and 
plans, awards contracts, selects materials, and decides on type of 
road and bridge structures. It appoints the State highway engi- 
neer, who receives a salary of $7,200 per year, together with 
actual traveling expenses, and employs such other assistants at 
such salaries as may be necessary. The State highway commis- 
sion, the engineer and other employees constitute the State high- 
way department. 

The total mileage of public roads in the State is 42,000 miles, 
of which approximately 4,500 comprises the State system. The 
roads in the system are maintained under State supervision, the 
costs being borne equally between the State and counties. It is 
also empowered to cooperate with the counties and the Federal 
government in State highway construction, to purchase or con- 
tract for supplies or equipment, or undertake construction work 
with its own forces. It may condemn right-of-way across private 
property and may acquire, by condemnation, titles to land upon 
which road materials are located. 

The highway engineer directs the work of surveys and the 
preparation of plans, specifications and estimates, and acts in an 
advisory capacity to county courts. Surveys, plans and estimates 
for State highways are furnished free to county courts. AH 
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construction work done by counties on State highways, to which 
the State contributes not less than 25 per cent, is subject to the 
supervision of the State highway department. 

New Legislation, — The 1921 l^slature enacted a law author- 
izing the formation of highway improvement districts for the pur- 
pose of constructing highways within their boundaries. These 
districts may be as large or as small as may be desired. The law 
provides that these districts may bond up to 10 per cent of their 
valuation for this purpose. The boundaries of the highway dis- 
trict must be approved by the highway commission. It is antici- 
pated that several districts will be formed during 1922. 

Local Highway Legislation 

Road and bridge affairs in the county are administered by a 
county court composed of a county judge and two commissioners, 
elected for a term of four years. 

State Highway Bonds Authorized and Sold 



Amotmts 
Authorized 


Sold to date 
Nov. 30, 1921 


Balance Unsold 
Nov. 30, 1921 


To meet Federal Aid, 1917 

and 1920 $ 6,206,799 


$ 4,700,000 

5,440,000 

10,000,000 

10,000,000 




$1,506,799 


Six Million Bonds 1917 6,000,000 

Ten Million Bonds 1919. . . . 10,000,000 
Ten Million Bonds 1920. . . . 10,000,000 
Seven MilHon Bonds 192 1 . . 7 , 000 , 000 


560,000 





7,000,000 


$39,206,799 


$30,140,000 


$9,006,799 



All State bonds mature one-twentieth each year, beginning with 
the sixth year after issuance, except $1,200,000 Federal-aid co- 
operation bonds, which mature $100,000 per year beginning 1922. 

The constitutional debt limit for State highway purposes is 4 
per cent of the assessed valuation. For 1922 the limit is $40,- 
832,167.88. 

In addition to the State bonds, counties may issue road bonds 
not to exceed 6 per cent of their assessed valuation. Since 1913 
all of the counties, except three, have issued bonds, the aggregate 
of which is $21,297,944. 

Convict Labor Laws 

The State highway commission may authorize and provide for 
the construction of any State road or part thereof by convict 
labor. Upon the written request of the county court of any 
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ctranty, the governor may detail from the State penitentiary such ^| 
convicts as in his jadginent may seem proper for use on public ^M 
highways. The\- are debvered Ici the county court on such terms ^H 
and conditions as are prescribed by the parole board and approved ^H 
by the governor. No com-icts have been used upon State or ^M 
county road work for the past ei^ht years, employment within ^^ 
the prison walls being preferred by the penitentiary authorities. 

Automobile Registration 

Registration license fees are paid aimually to the Secretarj- of 
State. The fees for passenger cars are based on weight. The 
rate amounts to $15 for vehicles weighing 1.700 pounds or less, 
with $6 to $7 additional for each 400 pounds of weight up to $97 ^H 
for vehicles weighing 5.700 pounds. One-quarter and one-half ^H 
rates are allowed for fractions of the year. The rates for motor ^H 
bicycles are $3. motorcycles $6. and motnrc_\'des with sidecars $9. ^H 

The rates for motor trucks, trailers and semi-trailers equipped ^H 
with one or more solid tires are ba-i^d on the total tire width of ^H 
such vehide according to the following schedule : ^H 


1 


Motor tmcks 


Trailei^ and ^^M 
seari-trailera ^^H 


^M Less than 14 inches and not over 14 inchcK. . . 

H Over 14 incha, and not over 17 indies 

H OvpT 17 incheE and not over 22 mcheB. 


$35.00 
42.00 
55 00 

65 on 
105 00 
126 00 

140 OO 


^1 

21 0(1 ^H 
27 50 ^H 
(32 50 ^M 
52. 5D ^M 
63.00 ^H 
70 00 ^H 




H Over 30 indies and not over 36 inches 

■ Over 36 indies aiid not ovq- 40 indies 


The rates for motor trucks, trailers and semi-trailers, when 
equipped with four pneumatic tires, are based on ttie total tire 
wid^ of such vehicles, according to the f oUcwing schedule : 




Traflers and 
Motor tnudis 1 Bemi-trailerE 

1 


Less than 20 indies and not over 20 mdies . . , , 
Over 20 indies and not over 24 inches 


$35 00 

42.00 
49 DO 


$17 50 
21 UO 
24 50 
28 00 














Motor busses iray $4 for each passenger, in addition to the fees 
prescribed according to the weight of the motor vehide, at the 

^ m 
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rated passenger capacity, allowing twenty inches of seating ca- 
pacity space for each passenger. 

Motor trucks, trailers and semi-trailers used in the business of 
transporting freight or any aritcle of commerce for hire and not 
operating exclusively within the limits of an incorporated city or 
town, pay for each inch or fraction thereof of total tire width 
at the rate of 50 cents per inch, in addition to the other fees 
prescribed by law for motor trucks, trailers and semi-trailers; 
provided, that on application the secretary of State may in his 
discretion grant a permit to use oversize tires on motor trucks not 
exceeding two tons capacity, for the purpose of securing traction 
and not for the purpose of increasing the combined weight and 
load capacity, and no charge in excess of the regular license and 
tire width fees provided for regular equipment shall be made. 

In this State there is no property tax on motor vehicles. 

No total load, including weight of vehicle, exceeding 22,000 
pounds, or more than 600 pounds per inch width of tire, is per- 
mitted. 

The regulation of motor bus. State and commercial freight 
truck lines is under the supervision of the public service commis- 
sion of the State. 

Road Funds 

State Funrfj,— There is no direct State property tax for State 
highway work. The State highway fund consists of the proceeds 
from the authorized bond sales, the receipts from the 2-cent-per- 
gallon gasoline tax, which amounts to approximately $1,000,000 
per year, and also the fees from the licensing of motor vehicles 
less the cost of administration and less the 25 per cent returned 
to the counties, 

In 1921 there was a registration of 118,615 motor vehicles, and 
the total income to the State highway fund amounted to $1,629,000. 

Federal Funds. — The total Federal-aid funds allotted already 
for post roads, including the 1921 enactment, totals $5,514,000, 
and the Federal funds for forest roads, including also the 1921 
enactment, totals $3,054,000, but not including funds made avail- 
able to the forest service for roads and trails in the State. 

County Funds. — Either bonds or tax money is used frequently 
in cooperation with the State on State highway construction, prin- 
cipally grading and bridges. 

Market Road Funds. — A State tax of 1 mill is levied on all 
taxable property of the State for market road purposes, which is 
apportioned to the various counties which raise an equal amount. 
The law provides that no county shall receive greater than 10 per 
cent of the total, so there is a surplus of approximately $250,000 
to be divided among the smaller counties, The total State market 
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road appropriation in 1921 was $1,020,563, which was matched by 
an equal amount from the counties. 

Progress Report 

Progress Report (72) 

MUeagts of Work CompUttd: 

Concrete psving 51.0 

Bituminous paving 125,0 

Rock and gravel surfacing 433.9 

Grading 449.7 

Mikages of Work Contracted; 





Carried over 
from 1920 contracts 


Contracted 
1921 


Totals 




21-8 

36.7 
228 9 
174 8 


41,3 
121.5 
326.5 
411.7 






158 2 


Rockand gravel surfacing. . . . 


555.4 







Total ExpendHures: 

State funds tl5,031 ,655 . 14 

Federal Goverament funds 2,181,856,65 

County funds 985,831.42 

RaUway funds 46,378.16 



I 



Total $18,245,821.37 

Income from Different Sources: 

Sale of bonds $10,957,359.33 

Motor Vehicle license fees 1,629,274.70 

Gasoline and distillate tax 948,509.66 

Interest on bank balances, warrants, etc 14,992 .71 

Balance from 1920 1,822,589,86 

The work completed by the State highway commission since 
1917 to date gives the following totals: 585 miles graded and 
paved; 763 miles graded and surfaced with rock or gravel; 215 
miles graded ready for surfacing. 

It is anticipated that the State highway commission expenditures 
will total $10,000,000 in 1922 and the counties will expend proba- 
bly an equal amount, as an improved bond market has made it 
possible to sell many county bond issues which it has been impos- 
sible to sell previously on account of the prohibition against the 
sale for less than par. This, it is estimated, will make about 
$5,000,000 available in addition to the regular road tax levies. 
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State Highway Officials 

R. A. Booth, Eugene, chairman; members, John B. Yeon, Port- 
land, commissioner; W. B. Barratt, Heppner, commissioner; 
Herbert Nunn, State highway engineer; Roy A, Klein, secretary 
of the commission and assistant State highway engineer. 

Headquarters, State Capitol Building, Salem, Oregon. 

Revised by Roy A. Klein. 

PENNSYLVANIA 
State Highway Legislation 

The present organization of the State highway department 
embraces five divisions, namely, executive, construction, main- 
tenance, township and automobile, each of which performs a 
special service not common to any other branch of the depart- 
ment; also seven service divisions and bureaus, namely, auditing 
and accounting, equipment, contract, purchasing, filing and mail- 
ing, stenographic, typing and duplicating, and extension, each of 
which performs the same service for all branches of the organi- 
zation. In addition there is a coordinating branch known as the 
management division. 

Under the administration of Governor Sproul and State High- 
way Commissioner Lewis S. Sadler, who died January 20, 1922, 
the State laid down a primary system of roads. In planning this 
system the State highway department ignored the factor of as- 
sessed valuation and county lines, and designated a trunk-line 
system, connecting the centers of consumption with the centers 
of supply, and connecting also with road systems of adjacent 
States. The entire cost of the improvement of this system, which 
comprises 3,900 miles, was assumed by the State, the counties 
being urged to use their available funds in the construction within 
their limits of the secondary road system, this constituting roads 
of great local importance, but not used by the public as a whole. 
Pennsylvania was the first State in the Union definitely to lay out 
such a system, and was also the first State to plan a construction 
program to be followed year by year without deviation. 

The legislature of 1921 passed a number of acts affecting the 
State highway department and the State's road construction pro- 
gram. The more important of these acts are as follows: 

Permitting the State highway commissioner, instead of the 
governor, to appoint an assistant State highway commissioner, a 
township commissioner and a chief engineer, and to fix the sala- 
ries of all officials and employees of the department, except that 
of the State highway commissioner; amending the act of July 8, 
1919, creating a division of township highways and imposing cer- 
tain duties upon the offices of that division ; providing that town- 
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ships of the first class may improve additional widths of State 
highways when a defined width of such highway is being or has 
been permanently improved hy the State highway department; 
providing that the improvement and maintenance of highways by 
counties shall he approved by the State highway department ; re- 
lating to the erection of road signs by township commissioners 
or supervisors; prohibiting the imitation or mutilation of State 
highway department signs ; relating to apportionment among and 
forfeiture by counties of State-aid funds ; rewards for improve- 
ments of township highways; providing for the marking of roads 
used as detours ; providing for a tax of I cent per gallon on gaso- 
Hne and appropriating half of the sum collected in each county to 
that county for highway work ; relating to the maintenance and im- 
provement of highways by counties ; providing that townships of 
the first class may construct sidewalks along township highways. 

The legislature of 1919 changed the system of distributing 
bonus funds to townships. Under an old act the State gave to 
townships a sum of money to equal SO per cent of the amount of 
cash tax collected, but not exceeding $20 per mile. The 1919 act 
changes the proposition to one of rewards, the sum of $1,000,000 
being appropriated as rewards to townships for improvements 
actually made of a permanent character. The rewards may be 
withheld upon neglect of supervisors to carry out the instructions 
of the township commissioner of the State highway department. 

Legislation of 1919 also simplified the methods by which bor- 
oughs may secure State aid. State aid is granted for improving 
State and other highways. Counties, townships or boroughs which 
desire it can proceed in the following manner : The township 
supervisors or commissioners or borough council of the township 
or borough in which the road lies shall first make petition to the 
county commissioners and it shall then be the duty of the county 
commissioners to adopt a resolution assuming on behalf of the 
county its share of the cost of the proposed improvement. The 
county commissioners shall then petition the State highway de- 
partment for State aid, the cost of the improvement to be pro- 
rated among the townships or boroughs, the county and the State, 
the State paying 50 per cent of the cost of reconstruction, the 
county and townships or borough the other 50 per cent. If either 
the township, county or borough desires to act independently of 
the others, it makes application directly to the State highway de- 
partment and agrees to assume 50 per cent of the total cost. The 
State f)ays 50 per cent of the cost of maintenance on all roads 
other than State highway routes ; the other 50 per cent is paid 
by the township. Boroughs must assume all maintenance costs. 
The State-aid fund is apportioned among the several counties of 
the State according to the mileage of roads in each county. 
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The act of July 8, 1919, created a division of township highways 
in the State highway department. Under its terms the township 
commissioner has general supervision of all township highways 
and bridges constructed, improved or maintained by the aid of 
State moneys, except State and State-aid highways. He approves 
all agreements made by township supervisors for the expenditure 
of moneys appropriated by the State or the township for road 
purposes. He also approves plans, specifications and estimates 
for the erection or repair of township bridges, culverts and high- 
ways, as well as compels compliances with laws and regulations 
relating to such highways and bridges. 

In 1913 a maintenance department was established under the 
direct charge of a maintenance engineer, with a view of standard- 
izing and systematizing all maintenance work under the juris- 
diction of the highway department. This division is now so 
systematized that the operation of each unit of the maintenance 
force in the field is reflected in this department immediately upon 
the expenditure of any money, and each dollar expended is so 
recorded that the department can locate, by referring to station 
numbers reported, the 100 feet upon which expended and for what 
used. 

The State highway department also maintains an extension bu- 
reau which has charge of the department's publicity and also fur- 
nishes information on a wide variety of subjects. Weekly bulle- 
tins are issued detaihng the location of detours. 

Local Legislation 

Jurisdiction over local roads vests in counties, in boards of 
county commissioners; first-class townships, in township commis- 
sioners; second-class townships, in three supervisors of roads. 

Bond Legislation 

State Band Issue. — The voters of the State in November, 1918, 
approved a proposition to bond the Commonwealth for $50,000,000 
for road -con St ruction purposes. The legislature by an act ap- 
proved April 18, 1919, enacted the legislation necessary for the 
flotation of these bonds. The entire $50,000,000 worth of bonds 
will have been issued prior to January 1, 1923. From the proceeds 
of the bonds the State highway department is constructii^ the 
primary highway system. 

The State highway department in its awarding of contracts 
has insisted upon building only those roads which will stand up 
not only under present-day traffic, but the traffic of the future. 
It is planned that the roads constructed from this bond issue 
shall be of such type as with proper maintenance will be in exist- 
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ence long after the bonds have been paid off. The types of 
construction chosen for the system are those best suited for the 
particular stretches under construction and were selected only 
after a careful study of the territory to be surveyed, the avail- 
ability of materials and the traffic which will use the road. 

Local Bond Legislation.— During 1919, 1920, and 1921 various 
counties of Pennsylvania authorized bond issues aggregating about 
$40,000,000, the money to be spent on the construction of sec- 
ondary highway systems which connect with the State's primary 
highway system. 

The county commissioners of the several counties may borrow 
money for improving and maintaining the public roads and may 
issue bonds for these improvements. The amount may not exceed 
in the aggregate 7 per cent of the total of the assessed valuation 
of all property in the county at the last triennial valuation. 

Convict Labor t-aws 

All male persons sentenced to county pails and workhouses may 
be assigned to work on public roads by the prison board. No 
convict labor was used by the Commonwealth in 1919. 

Automobile Registration 

The fees are as follows: Passenger motor vehicles, 40 cents 
per h. p., with a minimum fee of $10; motorcycles, $3; bicycle 
with motor attached, $2; commercial motor vehicles with chassis 
weighing less than 2,000 pounds, 40 cents per h. p., with a mini- 
mum fee of $15. 

In the case of commercial vehicles having a greater chassis 
weight than 2,000 pounds the rates are as follows: 



Chasiii Strits 




Solid Tirt 


2,000-3,000 lbs. 


$24 


$30 


3,000^,000 lbs. 


32 


40 


4,000-S.OOO lbs. 


40 


SO 


5,000-6,000 lbs. 


56 


70 


6,000-7.500 lbs. 


80 


100 


7,500-8,500 lbs. 


100 


125 


8,500 and over 


140 


200 



Tractor trucks with semi-trailer attachments are registered ac- 
cording to the above table upon the basis of the chassis weight of 
tractor plus the weight of semi-trailer attachment; electrically 
operated commercial motor vehicles, same fee as for pneumatic 
tire commercial motor vehicle ; motor vehicles and trailers with 
metal tires, double the regular fee for such vehicles and no half 
fee after August 1 ; trailers weighing less than 500 pounds, no 
registration required ; trailers between 500 pounds and 2,000 



204 



AMERICAN AUTOMOBILE ASSOCIATION 



pounds, from $2 to $15; traction engine or tractors, first class. 
$5 ; traction engine or tractors, second class, $50; tractor trailers, 
from $5 to $25, depending upon weight of trailer and load com- 
bined; motor vehicle dealer, $10. 

Road Funds 

Appropriations to the State highway department of Pennsyl- 
vania for the two years beginning with July 1, 1921, were as 
follows : 

General salary and expense $ 3,330,000 

State highway construction 2,750,000 

State-aid highway construction 4,000,000 

Maintenance and repair boro. aid 500,000 

Maintenance and repair State aid. 500,000 

Salary, State highway commissioner 20,000 

Township reward 1,000,000 

Properly damage 20,000 

$13,120,000 

The receipts from automobile license registrations during 1921, 
which are used entirely for the maintenance of State Highways, 
were $9,460,895.35. 

During 1921 the State highway department completed the con- 
struction of 670 miles of durable highway, into which concrete 
entered in some form. 



I 



State Highway Officials 

State highway department, Harris burg.— George H, Biles, as- 
sistant State highway commissioner; Joseph W. Hunter, town- 
ship highway commissioner ; Colonel William D. Uhler, chief en- 
gineer ; Howard W. Fry, secretary ; Harold E. Hilts, principal 
assistant engineer; Horatio S. Mattimore, engineer of tests; Paul 
M. Tebbs, construction engineer; George H. Elsenhans, engineer 
of plans and surveys ; Emory E. Brandow, bridge engineer ; R. V. 
Warren, township engineer; W. A, Van Duzer, assistant main- 
tenance engineer ; W. S. Hammaker, maintenance inspector ; 
George W. Deaves, maintenance inspector; Benj. G. Eynon, reg- 
istrar of motor vehicles ; John C. Hildebrandt, comptroller ; 
George G. Hatter, executive manager ; M. H. James, director, ex- 
tension bureau. 

The office of State highway commissioner is vacant since the 
death, January 20, 1922, of Lewis S. Sadler of Carlisle. 

Revised by M. H. James, 
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Under an Act of Congress, approved August 29, 1916, the 
governor -general is the executive and administrative head of the 
insular government. The secretary of commerce and communica- 
tions, a member of the governor-general's cabinet, is in general 
charge of roads. Design, construction and maintenance of all 
roads and bridges throughout the islands are in the hands of the 
bureau of public works, except for city streets and a few unimpor- 
tant barrio roads and trails. The field work of the bureau is dis- 
tributed through the 49 provinces. 

Progress 

At the close of 1920 there were 4,698 kilometers of first-class 
roads, well graded and surfaced, and thoroughly drained; 2,037 
kilometers of second-class roads, fairly graded and partially or 
naturally surfaced; and 3,079 kilometers of third-class roads, or 
traffic routes for carts not included in the first and second-class 
roads. During the year there were constructed 200 kilometers of 
first-class roads. 

At the present time practically every province now has a single 
connected system radiating from the provincial capital. The ex- 
tension of the first-class road system is being continued in all the 
provinces. 

Among the most important road construction projects under- 
taken during the year, the following may be mentioned, as having 
been completed or now still under construction: 

Inter provincial roads, connecting Pandam, Antique and Navas, 
Capiz, San Joaquin, Iloilo and San Jose, Antique ; Pilar, Capiz 
and Balasan. Iloilo; Isabela, Occidental Negros and Guijulngan, 
Oriental Negros; Albay and Sorsogon; Bolboc. Batangas and 
Candelairia, Tayabas; Para, Tarlac and Guimba, Nueva Ecija; 
Dinalupihan, Bataan and Subic, Zambqles ; San Jose, Nueva Ecija 
and Santa Fe, Nueva Vizcaya; Bangued, Abra and Ilocos Sur; 
Bangui, Ilocos Norte and Claveria, Cagayan. 

Provincial roads, connecting Capiz with Dumarao, Province of 
Capiz; Logo with Taboilan, or the east and west coasts of the 
northern part of the Island of Cebu; Danhagon canal with Daan- 
Bantayan, Province of Cebu; Lucban, Sampaloc and Manban, 
Province of Tayabas ; Tiaong and Dolores, Province of Tayabas ; 
Panaon and Unisan, Province of Tayabas; Tarlac and Camiling, 
Province of Tarlac ; San Fernando and Poro, Province of l.a 
Union ; Camp One and Aringay, Province of La Union. 
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Maintenance 

All of the first-class roads mentioned are constantly maintained, 
every square meter thereof coming daily under the eye of a cami- 
nero. The second-class roads are generally intermittently main- 
tained. The average number of kilometers maintained, and the 
total cost of road maintenance during the year 1920, under the 
two systems in vogue in the islands are given below : 
Caminero (cantonnier or 

patrol) system 4,601.3 km. 3,197,202.28 

Gang system 3,030.1 km. 945,351.19 

Type of surface: Stone, 1,429.8 km.; gravel, 3,059.4 km.; coral, 
1 ,450.5 km. ; unsurfaced, 3,876.4 km. 

Road Funds 

The funds expended in the islands during 1920 on roads and 
bridges, which amounted to 7,456,498.77 pesos, were purely local 
funds, insular, provincial and municipal. 

Motor Vehicles 

The licensing of motor vehicles is in the hands of the bureau of 
public works, and also the operation of the Eenguet automobile 
line, which operates over the Eenguet and Naguilian roads. The 
revenues from both these sources are generally allotted to special 
maintenance projects. 

At the close of 1920, there were 13,493 motor vehicles registered 
in the islands, a gain of 4,149 over 1919. Receipts from registra- 
tions amount to 177,643.24 pesos. 

Highway Officials 

Director of pubhc works, Jose Paez; chief of designing engi- 
neer. Earl C. Earle; chief constructing engineer, Marcial Kasilag. 
Main ofSce, Manila. 

Revised from information furnished by the Bureau of Insular 
Affairs, War Department. 

PORTO RICO 

The governor exercises supreme executive power over the is- 
land, and the commissioner of the interior has charge of all insular 
public works. The political code of Porto Rico subdivides the 
latter's office into various divisions and bureaus, of which the 
bureau of public works is intrusted with highway affairs. 

The main roads of the island are 1,300 kilometers long. Of 
this total 275 kilometers were built by the Spanish government. 
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141.7 by the United States military government, and 883.4 kilo- 
meters by the civil government. These roads cross the island in 

all directions and reach all cities and towns. Most of them are 
good automobile roads. 

Road Funds 

During the fiscal year 1921, $995,174.76 were spent for the 
construction of insular roads and bridges, while $905,423.91 was 
spent for maintenance, These funds were provided by special 
appropriation of the legislature, except $877,962.16 derived from 
a $2,(XX),000 bond issue authorized for road and bridge construc- 
tion in 1916. 

Progress 

There was completed during the year 38.1 km. of macadamized 
road and ten reinforced concrete bridges having a length of 246.5 
linear meters. 

For the purpose of maintenance, the island is divided into 11 
districts, with one general inspector, 11 road overseers, 8 assistant 
road overseers, and 51 foremen in charge. Each district is di- 
vided into sections of 25 km. attended by a foreman who reports 
directly to the overseer. Each section is further subdivided into 
3 or 4 km. sections having a road mender in charge. There are 
411 of these road menders. There are now 1,265.5 km. of roads 
being maintained at an average cost of $715.50 per km. 

Automobiles 

The licensing of automobiles is in the hands of the division of 
disbursements and accounts, department of the interior, San Juan, 
Porto Rico. 

At the close of the fiscal year 1921 there were 6,791 automobiles 
registered in the island. The registration fees amounted to $141,- 
143.30. 

Officials 

Governor, E. Mont. Reily; Commissioner of the Interior, John 
A. Wilson. 

Revised from information furnished by the Bureau of Insular 
Affairs, War Department. 

RHODE ISLAND 

State Highway Legislation 

The State board of pubhc roads, consisting of five persons, one 
from each county, is appointed by the governor for a term of five 
years. The Ixiard has direct control of the expenditure of all ap- 
propriations by the legislature for road improvement, and has 
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supervision over the construction and maintenance of all State 
roads. 

The entire cost of construction and maintenance of State roads 
is paid by the State. There is in Rhode Island exclusive of the 
roads and streets in municipalities a total of 2,368 miles of public 
highway. The State highway system as approved by the legisla- 
ture comprises 716 miles. Upon January 1, 1922, a total of 348 
miles of road had been built by the State. 

A State bond issue of $600,000 was authorized in 1906 to bear 
3 per cent interest and additional bond issues of $600,000 were 
made in 1909 and 1912 for use in completing the system of State 
roads. No more than one-third nor less than one-seventh of the 
available appropriation in any year is expended in any one county. 
The proceeds of automobile licenses and fines are used for the 
repair of State roads under the direction of the State board. 

In addition to the State highways. State aid is granted as fol- 
lows : Whenever any town shall make an annual appropriation 
equal to or in addition to the sum of 20 cents on each $100 of 
taxable valuation, and whenever the electors shall vote that the 
appropriation be expended under the direction of the State board 
of public roads a sum equal to one-fifth of the moneys so appro- 
priated by any town is annually appropriated by the State for 
the care and maintenance of the public highways and bridges of 
the town. At the close of 1918 there were 1,795 miles of town 
roads. 

In 1912 legislation was enacted providing that bridges on State 
roads shall be under the control of the State board of public roads. 

At the January session, 1917, the general assembly passed a 
resolution assenting to the provisions of the Federal aid act and 
appropriated $174,985.65 to meet an equal sum apportioned by 
the secretary of agriculture to the State. At the January session, 
1919, the general assembly assented to the amended Federal aid 
act and appropriated $466,123.81 in addition to the amount pre- 
viously appropriated to meet an equal sum apportioned by the 
Secretary of Agriculture. 

Local Legislation 

The local roads are under the town council of the township, 
who usually appoint a highway commissioner to look after the 
roads. There are no county road organizations in Rhode Island. 
During 1921 it is estimated that approximately $400,000 was spent 
for roads by townships and that approximately $1,800,000 was 
spent upon roads and streets in cities. 

Automobile Registration 

Motor vehicles are registered annually with the State board of 
public roads. The fees are as follows : Motor vehicles equipped 
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with pneumatic tires, 25 cents per h, p. plus 25 cents per 100 
pounds gross weight of vehicle and load. For solid rubber tired 
vehicles the rate is 25 cents per h. p. plus 35 cents per 100 pounds. 
For vehicles equipped with iron or steel tires the rate is 25 cents 
per h. p. plus SO cents per 100 pounds. For automobiles used for 
the purpose of transporting persons for hire the rate is double 
those given above. For trailers the rate is 15 cents, 25 cents and 
35 cents per 100 pounds for vehicles equipped with pneumatic 
tires, solid rubber tires and iron tires, respectively. The rate for 
motorcycles is $5. 

The revenue derived from registrations, fines and forfeitures is 
paid into the State treasury to be used for the repiair and main- 
tenance of State roads under State direction. 

Receipts and Expenditures 

The State board had for the year 1921, receipts from a special 
State road tax of three-tenths mill, $300,000; automobile registra- 
tion, $850,000; appropriation, $300,000; detour account, $10,000; 
balance of bridge loan of 1921, $286,000; total, $1,746,000 exclu- 
sive of Federal aid. Total expended, $1,610,000. Estimated total 
available during 1922, $1,800,000 exclusive of Federal aid. Total 
Federal aid fund of 1917-19, $1,282,000; expended, $1,063,000. 

Progress Report 

During 1921, 36 miles of worn-out macadam was reconstructed 
or contracted for; 28.2 miles of new State road constructed or 
contracted for ; 9 miles of waterbound macadam on secondary 
routes resurfaced; and 14 miles of narrow bituminous roads 
widened. 

A program involving the expenditure of all funds available 
under the Federal-aid Road Act of 1916 is complete. There 
is a total of twelve projects involving a total mileage of 38.72. 
Eleven projects have been completed and the twelfth is under 
construction. 

Upon January 1, 1922, the completed State highway system 
consists of 348.2 miles of the following types of construction: 
Macadam, 157.71 miles; bituminous macadam, 61.87 miles; bitu- 
minous concrete, 121.59 miles; concrete, 5.45 miles; sheet asphalt, 
1.58 miles. 

State Highway Officials 

State board of public roads. Providence: Abram L. Atwood, 
Benjamin F. Robinson, Frank Cole, Alton Head, J. Henry Wood- 
ard, members of the Imard; Irving W. Patterson, chief engineer; 
George R. Wellington, chief clerk. 

Revised by G. H, Henderson, office engineer. 
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SOUTH CAROLINA 
State-Aid Legislation 

The State highway commission is composed of seven members, 
one from each congressional district. They are appointed by the 
governor, three for four years, and four for two years, but their 
successors are to be appointed for four-year terms, thus insuring 
continuity of the commission. They receive $100 per annum each, 
and necessary traveling expenses. 

The commission appoints and fixes the salary of a State high- 
way engineer who must be a competent and experienced road 
builder, and a secretary, not a member of the commission. Tech- 
nical assistants are appointed and their salary fixed by the State 
highway engineer, while clerical assistants are employe! by the 
secretary, both with the approval of the commission. 

The commission is authorized to lay out a system of State high- 
ways connecting every county seat in the State, Roads on the 
border counties are also to be connected with important roads in 
adjoining States. This system includes 3,300 miles, or 6.6 per 
cent of the total mile^e of the State about 50,000 miles. The 
construction of these roads is paid for by the counties out of a 
State-wide levy of 2 mills, the funds being retained by the coun- 
ties in which collected, but expended under the direction of the 
State highway department. All roads in the system which have 
been completed in accordance with State standards and under 
State direction are maintained by and at the expense of the State 
from the motor vehicle fund, the amount being deducted by the 
State for that purpose. 

Federal-aid funds are expended with county funds on the State 
highway system. When local authorities request Federal aid, 
plans, specifications, and estimates are prepared by and at the 
cost of the State. The work is done by the counties by contract, 
force account, or prison labor, and under the inspection and super- 
vision of the State highway department. When completed the 
roads are maintained by the State. The cost of construction is 
borne 50 per cent by the counties and 50 per cent by the Federal 
aid fund. 

Local Legislation 

Except where special laws apply, the control over roads and 
bridges in the several counties vests in a county board of com- 
missioners composed of the county supervisor as chairman, elected 
by the people for a four-year term, and two commissioners ap- 
pointed by the governor on the recommendation of the county 
delegation to the general assembly. Some counties have, by law, 
more than two commissioners and several counties operate under 
special laws. District overseers have immediate control over the 
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roads in the various townships. They are appointed by the county 
board, or subject to its approval, or by the township board of 
■ 1 counties where such boards exist. 
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Bond Legislation 

There is no general law authorizing the issuance of road and 
bridge bonds. Such bonds are authorized by special acts of the 
legislature. 

County bonds authorized in the past three years amount to 
$19,888,000. 

County bonds authorized in the past seven years amount to 
$25,275,000. 

County bonds issued in the past seven years amount to $15,- 
727,000. 

Automobile Registration 

For passenger cars the rate, in lieu of all other taxes, is as fol- 
lows : Not over one ton, $6, plus $2 for each 500 pounds or frac- 
tion over that weight. 

For trucks the fees are as follows: 1 ton, $15; 2 tons, $30; 3 
tons. $60 ; 4 tons, $100 ; 5 Ions, $200 ; 6 tons, $250 ; 7 tons or over, 
$350, with reduction of 25 per cent of these rates if equipped with 
pneumatic tires. 

Road Funds 

From the 2-niill State-wide tax and from 80 per cent of the 
automobile license fees there were expended for construction on 
the State system under State direction $251,500 during 1921. It 
is expected that the total amount to be expended from the same 
source and for the same purpose will amount to $1,000,000 dur- 
ing 1922. 

The automobile license fees amounted to $733,820 during 1921. 
Eighty per cent of this fund may be expended in the county in 
which it is collected, first for the maintenance of improved roads 
on the State system, and second, if any balance remains, for the 
construction of such roads. The remaining 20 per cent of the 
motor vehicle fund is retained for the administration of the State 
highway department. In 1921 the sum of $340,000 was expended 
on maintenance. 

County commissioners may annually levy a 1-mill tax, the pro- 
ceeds to constitute a part of the county road fund. They may 
also levy a similar tax on property in any township on written 
request of two-thirds of the property owners of the township. An 
additional levy of 2 mills may be assessed for two-year terms by 
the county board on any township if agreed to by a majority vote 
of the electors who own real and personal property subject to tax- 
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ation. One-haif of the taxes derived from the sale or manufat- 
ture of timber is used for the improvement of pubhc roads. 

Progress Report 

There was completed under State direction during 1921, 29 
miles of hard roads and 721 miles of roads surfaced with gravel, 
top soil, and sand-clay. These roads are being maintained by the 
State from motor vehicle money accruing to the various counties. 

Approximately 750 miles of new construction is planned for 
1922, and it is estimated that the State will then have under main- 
tenance about 2,000 miles of State roads which will include every 
mile of improved road on the State system. 

On January 1, 1922, the completed State highway system con- 
sisted of 1,460.52 miles of the following types of construction: 

Graded and surfaced with topsoil, sand-clay or gravel 

1,37576 miles at approximate cost of $5,503,040 

Graded and hard surfaced 84.76 miles at approximate 

cost of 2,712,320 

Under State supervision in year 1921 : 

717.33 miles of lopsil or sand-clay $2,869,320 

4,00 miles of gravel 24,000 

27.00 miles of concrete 864,000 

1.67 miles of asphaltic mixed 55,110 

750.00 $3,812,430 

State Highway Officials 

State highway commission: R. Goodwyn Rhett, chairman, 
Charleston ; members, C. O. Hearon, Spartanburg ; A. B. Langley, 
Columbia; R. E. Ligon, Anderson; W. S. Rentz, Varnville; N. G. 
Walker, Rock Hill; Frank Manning, Jr., Bennettsville ; L. H. 
Thomas, secretary, Columbia; engineering department, Charles 
H. Moorefield, State highway engineer; R. T. Brown, field engi- 
neer; L. M. Weisiger, field engineer; Joseph W. Barnwell, bridge 
engineer. 

Headquarters, Columbia. 

Prepared from notes furnished by Charles H. Moorefield. 

SOUTH DAKOTA 

State Highway Legislation 

The State highway commission consists of the governor as ex- 
officio chairman and three other members appointed by the gover- 
nor at salaries not to exceed $3,600 per annum each. A State 
highway engineer is apf)ointed by the commission for a term of 
four years. 



I 
I 



GHWAY MANACEMEN 



213 



The commission is vested with power to superintendent the con- 
struction of roads to which State and Federal funds are applied 
and is authorized to lay out a system of not over 6,000 miles of 
trunk line highways connecting county seats and cities having a 
population of 750 or more. 

The commission is authorized to apply all State allotments of 
State and Federal money to the trunk line roads, 75 per cent of all 
State and Federal funds heing apportioned to the various counties 
on the liasis of assessed valuation and the remaining 25 per cent 
being expended at the discretion of the highway commission after 
deducting the necessary expenses for the maintenance of the com- 
mission. 

Local Roads 

Jurisdiction over county roads is vested in boards of county 
commissioners and the county highway superintendent. A county 
highway system of primary roads is laid out in each county and 
is built and maintained by the county highway superintendent, in 
accordance with the plans and specifications furnished by the 
State highway commission. County hoards may levy a 2-mill tax, 
and when authorized by a majority vote, this may be increased to 
5 mills. Nearly all counties levy the full legal limit of 2 mills. 
Secondary roads are constructed and maintained by boards of 
township supervisors from funds derived from direct taxation 
at not to exceed 50 cents on each $100 of assessed valuation. A 
poll tax may be levied at the rate of $1.50 per capita, which may 
be worked out. 

Bonds 

Sinking-fund bonds may be issued by county boards in amounts 
not exceeding 5 per cent of the total assessed valuation when 
authorized by three-fourths of the electors of the county. Such 
lx>nds shall become due in not less than 20 years from the date of 
issue, and they may bear interest at rates not exceeding 5 per cent. 

Bonds may be issued by township boards in an amount not 
exceeding 5 per cent of the total assessed valuation of the town- 
ship, and in no case to exceed $5,000. Such bonds may bear 
interest at a rate not exceeding 10 per cent, and may not run more 
than 20 years. No county or township bonds are outstanding in 
South Dakota. 

Convict Labor Law 

When in the opinion of the sheriff any convict sentenced to 
hard labor can be more profitably employed outside of the jail or 
yard, it is his duty to employ him either in work on public streets 
or highways or otherwise. 
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Automobile Registration 

Automobiles are registered annually with the secretary of State 
through county officials. License fees, automobiles, $6, trucks, 
2-ton capacity or less, $6; 2 to 3j^ tons, $10; 3j^ to S tons, $15; 
motorcycles, $3; dealers, including number plates (3 sets), $25; 
motorcycle dealers' licenses, $5; 10 per cent of the fees are paid 
to the secretary of State to pay for issuing licenses, while 90 per 
cent remains with the county in which the license is issued to be 
used in maintaining roads. There is also a gasoline tax amounting 
to 1 cent per gallon all of which is placed to the credit of the State 
highway fund. 

State Road Funds 

Funds for State highway purposes aside from Federal aid and 
county contributions are derived from three sources approximately 
as follows: State tax 1/10 of a mill $206,460; gasoline tax 1 
cent per gallon amounts to about $250,000 ; State bonds authorized 
but not yet sold $1,000,000. 

County road levies during 1921 amounted to $6,956,715. 

Progress Report 

Up to January 1, 1921, there had been completed 21 miles of 
Federal aid gravel roads and 12 miles of earth road. At the be- 
ginning of the calendar year, 1922, there was under construction 
18 Federal aid projects involving 235 miles of gravel road, also 31 
projects involving 320 miles of earth road. There was finished 
or under construction 11 miles of State aid gravel road during 
1921 and 1,216 miles of earth road. The program for 1922 pro- 
vides for the building of about 200 miles of road most of which 
will be gravelled. 

Maintenance 

All roads in the State, including Federal aid and State aid pro- 
jects, are maintained by the counties from funds obtained from 
direct levies and from 90 per cent of the automobile registration 
fees which are reserved by the counties for this purpose. 

State Highway Officials 

W. H. McMaster, chairman; Andrew Marvick, M. L. Shade, 
and C. N. Leedom, commissioners; George H. Henry, secretary; 
F, D, Hudgins, highway engineer ; J. E. Kirkham, bridge engineer ; 
C. J. Loomer, engineer of tests. 

Revised by G. A. Crayton, assistant highway engineer, Pierre, 
S. D. 
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TENNESSEE 
State Highway Legislation 

The present form of the State highway department was author- 
ized in 1919. The department is under the control of three paid 
commissioners, one from each of the three grand divisions of the 
State, one appointed every two years to serve a term of six years. 
They are required to devote their whole time to the affairs of the 
department. The commission elects from among its members a 
chairman and secretary. At present, one of the members is an 
experienced engineer, the commissioner of engineering, although 
this office is not established by law. 

Under the Act of 1919 the commission was required to prepare 
a general highway plan for the State, which, when completed with 
Federal aid or State aid funds, with or without local funds, would 
form a connected State system of roads comprising approximately 
3,837 miles, of which under the 1921 Federal highways act is di- 
vided into primary, 1,618 miles and secondary, 2,219 miles. 

The State usually provides from State funds not less than one- 
sixth of the cost of road construction, the county one-third or 
less. The county maintains all second-class roads, viz., chert, 
gravel or waterbound macadam, while the State maintains all 
roads of higher type. All Federal-aid funds are expended on the 
designated State-wide system. 

Local Legislation 

The administration of the roads in each county varies according 
to the particular act of legislature applying to the respective coun- 
ties. Under these acts the local roads may be controlled by the 
county court, in which case the county is divided into road dis- 
tricts and road commissioners appointed for each district. The 
commissioner may appoint a road overseer for each district. The 
county court may also under another special act appoint a board 
of turnpike commissioners to look after toll roads in the county. 
Another special act authorizes the county court to delegate these 
duties to a county road commission of three or more members to 
have responsible charge of all roads in the county, employing 
county engineers to have immediate charge of the work wherever 
it appears desirable. 

Counties are authorized to levy a tax on property and on privi- 
leges for road purposes. The tax on property varies from 5 cents 
to 25 cents on each one hundred dollars of valuation and in some 
counties instead of being paid in money the value may be given 
by day labor. The tax on privileges is not less than one-fourth 
the amount assessed for county purposes and not more than two- 
thirds the amount of this tax may be paid in labor from five to 
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eight days' labor on the road is required of all male citizens and 
in two counties the owners of wagons and teams may be required 
to donate five to eight days* use of these for this purpose. 

Bond Legislation 

The county court of any county, when authorized by a majority 
vote at an election held for the purpose, may issue coupon bonds 
for highway purposes in any amount which will not increase the 
outstanding indebtedness of the county to more than 10 per cent 
of the taxable valuation; provided that a two-thirds vote may 
authorize a bond issue that may increase the outstanding indebted- 
ness of the county to an amount not to exceed 15 per cent. These 
bonds bear interest at not exceeding 6 per cent, run not more than 
40 years, and shall not be sold for less than par. The county 
courts provide a levy for interest and for retiring the bonds and 
also for creating an annual maintenance fund equal to 2 per cent 
of the bonds issued. 

To meet Federal-aid the county courts are authorized to appro- 
priate an amount not to exceed double the Federal-aid, and in case 
there are insufficient funds in the treasury, may issue bonds not to 
exceed 3 per cent of the taxable valuation. 

Convict Labor 

County convicts may be worked upon the public highways of 
the county subject to the direction of the county court. State and 
county convicts may be worked by the State highway commission. 
During 1920, 40 convicts were used on State road work. 

Automobile Registration 

Automobiles are registered with the State highway department. 
The fees are: Automobiles and motorcycles, 50 cents per horse- 
power; electric automobiles, $25 each, and $5 per ton carrying 
capacity ; motor trucks, freight and passengers, 50 cents per horse- 
power, plus $5 per ton carrying capacity. 

Road Funds 

Tennessee has no bond issue for the construction of highways, 
but has a State- wide tax of 55/100 of a mill on each $1 of as- 
sessable property from which approximately $900,000 annually is 
realized for highway purposes. In addition to this the fees de- 
rived from the registration of automobiles amounts to approxi- 
mately $1,600,000 after the expenses of collection are taken out. 
Fifty per cent is retained by the State for highway purposes and 
50 per cent is divided equally among the counties of the State to 
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be expended in highway construction and maintenance under State 
direction. County contributions to State road work amount to 
about $1,800,000 annually. 

The total funds available in 1922 for highway purposes from 
the Federal government, State and counties on Federal-aid pro- 
jects, including unfinished work let in 1920 and 1921. amounts to 
approximately $8,813,944. 

In addition to this amount the various counties have authorized 
bond issues for approximately $22,000,000. 

Progress Report 

During the year 1921 construction was in progress on forty 
Federal-aid propects aggregating 453 miles of road and one steel 
truss bridge aggregating $11,192,103.86. During the year ex- 
penditures were made on Federal-aid construction of $6,462, r53.88 
in which 188.28 miles of surfacing road was finished which in- 
cluded ten completed Federal aid projects comprising 80.72 miles 
of road of bituminous concrete, cement concrete, rock asphalt, 
bituminous macadam and chert surface, also including one bridge 
at a total cost of $2,052,270. Additional surveys were completed 
during the vear aggregating 281.3 miles of proposed road at an 
approximate cost of ^,073,500. 

State Highway Officials 

State highway commission: W. W. House, chairman; W. T. 
Testerman. secretary; W. P. Moore, commissioner of engineeriiig. 

Administration bureau: R. L. Stockard, assistant secretary; 
auto license division; L, C. Parker, chief accountant; war equip- 
ment division. T. C. Hutchinson, superintendent. 

Engineering bureau: D. Q. McComb. chief engineer; C. N. 
Bass, assistant chief engineer; division engineers, No. 1, Knox- 
ville, F. W. Webster; No. 2, Chattanooga, J. E. Moreland; No. 3, 
Nashville, C. H. Olmstead ; No. 4, Jackson, T. C. McEwen ; L, W. 
Erickson, bridge engineer; S. D. Stringfellow, engineer of plans; 
testing division, O. H. Hansard, John B. Ford. 

Revised by D. Q. McComb. 

TEXAS 

State Highway Legislation 

The State highway department was organized under provision 
of the highway act of 1917. ft consists of a commission of three 
members appointed by the governor. The State highway engineer 
is appointed by the commission and is in administrative control in 
the absence of the commission, and acts with the highway commis- 
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sion in an advisory capacity without vote. The commission has 
designated a system of State highways comprising about 15,000 
miles upon which State aid from the State highway fund is granted 
if the counties agree to contribute one-half to 75 per cent of the 
cost. 

Local Legislation 

Local roads are under the charge of a county commissioner's 
court. Where the county judge is chairman, he usually appoints 
a county engineer or superintendent, otherwise, the court makes 
the appointment. 

Bond Legislation 

State — There is no provision for State bonds for road purposes. 
An amendment to the constitution, voted upon on November 4, 
1919, to authorize an issue of $75,000,000 of State bonds for road 
improvement, failed to carry. 

Local — Any county, political subdivision or other defined dis- 
trict of the county, upon a vote of two-thirds of the resident prop- 
erty-holding taxpayers, may issue bonds for road purposes in an 
amount not to exceed one-fourth of the assessed value of the real 
property therein. These bonds shall run for not less than 20, 
nor more than 40 years, with such option of redemption as may 
be fixed by the commissioner's court, bear not more than 5^ per 
cent interest per annum and must be examined by the attorney- 
general and registered by the State comptroller of public accounts. 
A tax must be levied by the county commissioner's court sufficient 
to pay the interest on the bonds and produce a sinking fund suffi- 
cient to redeem them at maturity. The county commissioner in 
whose precinct the political subdivision or defined district is lo- 
cated is ex-ofhcio road superintendent of the road district with 
power to let contracts. 

The amount of outstanding bonds to December 1, 1917, was 
approximately $46,120,000, and on December 18. 1918, totaled 
to $51,950,000, while to date, January 1, 1922, there has been 
voted in Texas a total of $115,000,000 road bonds by the coun- 
ties for road construction purposes. 

Convict Labor 

The State may use State convicts on the construction of State 
highways, under an agreement to be made between the State high- 
way department and the prison commission, but this plan has not 
been tried. 

The commissioner's court of counties may require ail male con- 
victs, not otherwise employed, to labor upon the public highways 
under such regulations as may be deemed most expedient. Each 
convict worked on the roads in satisfaction of any fine and cost 
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shall receive a credit of 50 cents on each day he may labor and 
reasonable commutation of time may be granted as a reward for 
faithful service and good behavior, provided it shall not exceed 
one-tenth of the whole time. 

Automobile Registration 

An annual license fee of 35 cents per horsepower is charged for 
the registration of motor vehicles; minimum annual fee is $7.50. 
Trucks with net carrying capacity of more than one ton take a 
license fee varying from $16 to $160, based on their net carrying 
capacity. All fees are prorated quarterly and are paid to the tax 
collector of the several counties, one-half the amout of the fees 
collected being retained in the counties as a special road main- 
tenance fund, the other half going to the State highway depart- 
ment for expenses of the department and road construction pur- 
poses. 

Road Funds 

The department's half of the automobile fees in 1921 amounted 
to approximately $1,850,000, and will be about $2,000,000 in 1922. 
This fund and Federal aid are the only funds at the disposal of 
the State. 

There is a county property tax of 15 cents on the $100 for 
roads and bridges and a spcial road fund of the same amount 
may be authorized by a majority vote of the electors. County road 
warrants may also be issued for road and bridge work. 

Progress Report 

During 1921 a total of 1,078.5 miles of State highways were 
constructed at a cost of $10,63?,821.47, of which amount $6,491,- 
431.62 was State and Federal aid. These completed projects are 
classified as follows; 70.8 miles of concrete; 131.6 miles gravel or 
broken stone base with bituminous topping; 117.7 miles of gravel 
or crushed stone surfacing; 133 miles of sand-clay or shell sur- 
facing; and 25.4 miles of grading and structures only. 

Work is now under construction upon 2,040.8 miles, costing 
$28,689,449.82. of which amount $13,281,411.40 is State and Fed- 
eral aid. The mileage of these projects under construction is 
classified as follows: 146.6 miles of concrete or brick pavement; 
424.6 miles of bituminous pavement; 1,189.7 miles of gravel or 
macadam ; 92.6 miles of sand-clay or shell and 187.5 miles of grad- 
ing and structures only. 

In addition there are i33.i miles of projects in preparation with 
an estimated cost of $3,912,335.75, involving State and Federal 
aid to the amount of $1,338,414.74. There has also been further 
allotted State and Federal aid to the amount of $6,654,038.47 upon 
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approximately 1,000 miles of additional improvement work, at an 
estimated cost of approximately $13,350,000. All Federal funds 
available having been definitely allotted. 

State Highway Officials 

State highway commission : R. M. Hubbard, chairman of com- 
mission; W. W. McCrory, commissioner of registration; D. K. 
Martin, commissioner of construction; Rollen J. Windrow, State 
highway engineer. Headquarters, Austin, Texas. 

Prepared by Rollen J. Windrow, State highway engineer. 

UTAH 

The State road commission is composed of three members ap- 
pointed by the governor and confirmed by the senate; salary, 
$3,500 per annum. 

The legislature designates the roads which comprise the system 
of State roads which are constructed with State and local funds 
under the direction of the commission. The percentage of the cost 
paid by the State is left to the discretion of the commission. 

The commission has charge of the expenditure of State road 
building funds, makes the plans, specifications and estimates and 
awards contracts for improvement of State roads. The State 
road engineer, appointed by the commission to hold office for 
period of four years, is the chief executive official of the commis- 
sion and has active charge of all construction and maintenance on 
State roads. 

There are 24,057 miles of roads in this State; 3,214 miles have 
been designated as State roads. Of this State road mileage, on 
January 1, 1922, there were 137.8 miles of Portland cement con- 
crete; 21.5 miles bitulithic wearing surface on black base; 2.6 
miles bitulithic on concrete base ; 3.5 miles asphalt ; 342.9 miles of 
gravel or surface treatment; 2,605.9 graded earth or unimproved. 

Local Legislation 

Jurisdiction over local roads vests in boards of county commis- 
sioners. The county commissioners annually appoint the county 
road commissioner, who has immediate charge of construction 
and maintenance of county roads. 

Road Bonds 

State bonds amounting to $4,000,000, used in meeting the State's 
share of the cost of State roads, were authorized in 1919. An 
additional $1,000,000 was authorized in 1921. 
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The board of county commissioners may contract bonded in- 
debtedness by an order specifying the purpose for which the in- 
debtedness is to be created and the amount of the indebtedness, 
and by providing for submission of the proposition to the electors 
of the county at the next succeeding general election, or at a 
special election to be called for that purpwse. If the bonds are 
issued, the board levies a tax necessary to pay the interest on them 
and to create a sinking fund for their redemption at maturity. 
Bonds shall not be in an amount which, including existing indebt- 
edness, will exceed 2 per cent of the value of the taxable property 
of the county. 

Convict Labor 

Convict labor may be utilized in providing road material and 
also actual construction. Prisoners in county jails may be re- 
quired to work on the county roads under regulations made by 
the board of county commissioners, and prisoners in the State 
prison may be required to work on the State roads. The State 
board of pardons is required to make provision for granting privi- 
leges and reduction of sentence for good behavior on part of con- 
victs employed on roads. 

Automobile Registration 

Automobiles are registered annually with the secretary of State. 
The fees are as follows : Passenger cars not exceeding 25 h. p., 
$10; 25 to 40 h. p„ $15; 40 to 50 h. p., $20; over 50 h. p., $25. 
Motor trucks, equipped with pneumatic tires, 1 ton or less capac- 
ity, $20; lyi tons. $25; 2 tons, $30; 2^ tons, $35; 3 tons. $45; 
i'4 tons, $55; 4 tons, $65; 4^ tons, $75; 5 tons, $90. Motor 
trucks equipped with two or more solid rubber tires, 1 ton or less 
capacity. $27.50 ; 1 yi tons, $35 ; 2 tons, $45 ; 2i^ tons, $55 ; 3 tons, 
$65; il/j tons, $80; 4 tons, $100; 4>^ tons, $120; 5 tons, $140. 
Motor trucks equipped with iron, steel or hard tires, 1 ton or less 
capacity, $40; 1}^ tons, $60; 2 tons, $80; for trucks exceeding a 
load capacity of five tons, the charge shall be $50 per ton in addi- 
tion to the five ton rate. Trailers $10 to $60. based on capacity 
and tire equipment. 

The receipts from automobile registration fees are paid into 
the State treasury and are used to amortize and pay the interest on 
State road bond indebtedness. 

Road Funds 

There is available in this State for 1922 construction, $190,957 
of State road bonds, which, however, have already been budgeted 
and apportioned to projects. There is also available $307,186 in 
State road taxes of 1921 and $34,668.03 in State road taxes of 
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1922. Federal funds available for 1922 construction amount to 
$1,838,202. County bonds available, $973,316. Estimated ex- 
penditures for 1922 construction, from all sources, $2,680,000. 

Local road funds are obtained by taxation levied by the board 
of county commissioners at rates not to exceed 3 mills. Addi- 
tional funds may be raised by the counties to pay the county's share 
of the cost of State roads. This additional tax must not exceed 
5 mills and is fixed by the State highway commission. 

Progress Report 

During 1921 there were 91.2 miles of graded earth roads built; 
85.7 miles gravel or surface treatment roads; 2.6 miles of bitulithic 
on Portland cement concrete base ; 7.3 bitulithic concrete on black 
base; 15,16 miles of monolithic Portland cement concrete built at 
total cost of $2,601,866. 

Maintenance 

Amount expended for highway maintenance for three-year 
period, December, 1919, to November 30, 1921 : Graded roads, 
$1,080,849; hard surfacing, $126,226; total, $1,207,075. 

State Highway Officials 

N. C. Poulson, chairman, State road commission; members, 
Geo. D. Casto and Ira R. Browning; H. C. Means, State road 
engineer. 

Revised by H. C. Means, Salt Lake City. 

VERMONT 

State Highway Legislation 

The administration of the highway laws of the State is in the 
hands of the State highway board, consisting of the governor, 
who is chairman ex-officio, and two other members, all of whom 
must be resident citizens of Vermont, one member being ap- 
pointed by the governor during each biennial session of the gen- 
eral assembly and holding his office for four years. 

The first duty of the State highway board is to appoint a com- 
missioner of highways who shall also be a resident citizen of 
Vermont. The commissioner of highways is the chief executive 
officer of the board and its secretary, and through him the board 
controls and directs the use and expenditure of all State funds 
available for highway maintenance and improvement, appoints 
district highway commissioners to assist in the local administra- 
tion of the law and employs such clerical and expert assistance 
as may be required. 
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Some years ago, the total road mileage of the State, which is 
in excess of 15,000 miles, was divided by the selectmen and road 
commissioners of the towns with the approval of the State high- 
way commissioner into what is known as selected or State roads 
and town roads. The selected road mileage is about 4,300. It 
comprises the trunk lines going north and south and east and west, 
across the State, and also those roads which are of the greatest 
local importance. Other roads are known as town roads. All 
P'ederal aid money and all State money, with the exception of 
$150,000.00 per annum, which goes to town roads, is expended 
on the State roads. 

By an agreement between the State highway board and the 
selectmen and road commissioners of a town, or the trustees of 
a village, any portion or all of the State roads within the limits 
of a town or incorporated village, may be placed in the care of a 
patrolman, the town or village paying annually out of its road 
money toward the expense of the patrol work what seems to the 
State highway board a reasonable amount and the State then 
employs the patrolman to do the work, and pays from the main- 
tenance fund whatever balance is necessary to prosecute the 
work. 

There is a State appropriation of $50,000 annually available 
to towns for the purpose of building or rebuilding bridges on 
State roads. The State highway board through the commissioner 
of highways may grant aid to a town from this fund to an amount 
not in excess of one-third of the actual cost of building or re- 
building the bridge and not in excess of $2,500 on any one bridge. 
In addition to this, engineering assistance may also be granted 
to towns in repairing, building or rebuilding bridges on State 
roads, the cost of such assistance being paid from the bridge 
fund. 

The general assembly at its 1921 session appropriated $400,- 
000.00 to match Federal aid in highway construction and passed 
other legislation creating a machinery fund making it possible 
for the State to accept and care for surplus war material allotted 
to the State by the Federal government for use in road building. 
The surplus war material received to date together with the 
storage plant which has been built containing a well equipped 
repair shop approximates one-half million dollars in value. 

L Local Legislation 

Towns (townships) may at their annual meeting elect one or 
two road commissioners to have charge of the road work in the 
town for the ensuing year, or if the town so votes, the commis- 
sioners may be appointed by the board of selectmen. 
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Bond Legislation 



It has been the policy of the State to enter into only such road 
improvement as could be paid for with the funds available from 
taxation, and up to the present time no bond issues have been 
made for State road work. There is, however, on the statute 
books a law which allows any town or incorporated village or 
city to issue bonds to an amount not exceeding three times its 
grand list — 1 per cent of the assessed valuation — for the purpose 
of purchasing road-making apparatus and building permanent 
highways. 

Automobile Registration 

Automobiles are registered with the Secretary of State. The 
fees are: passenger cars, $1 per horsepower for first year, 75 
cents per horsepower for second year, and 50 cents per horse- 
power for all subsequent years; motor trucks, trailers and trac- 
tion engines, carryii^ capacity of 1,500 lbs. and not exceeding 
one ton, $20.00; exceeding 1 ton and not over lyi tons, $30.00; 
exceeding 1}4 tons and not over 2 tons, $40.00; exceeding 2 tons 
and not over 2j^ tons, $50.(X); exceeding Z'/i tons and not over 
3 tons, $75.00; exceeding 3 tons and not over 4 tons, $100.00; 
for each additional ton or fraction of a ton above four tons, $25.00 ; 
municipal owned trucks, $10.00; motor cycles, annual flat rate 
fee of $7,50. Operator's license, $2.00; chaufleur's license, $3.00. 
On and after August 1st one-half the above rates is required. 
Examination fee of $2.00 is required with first operator's or 
chauffeur's licenses. Dealer's license, annual fee, $50.00. 

Road Funds 

A State tax of 5 per cent, on each dollar on the grand list of 
the State (yi mill on the dollar) is annually levied. The proceeds 
from this tax are divided among the towns, cities and villages 
according to their road mileage. The amount raised by this tax 
in 1921 was $140,220. The present law appropriates annually 
$260,000.00, which is known as the State-aid fund. Out of this 
is deducted a part of the expense of administering the law, and 
any town or city which votes prior to April 1, from $100 to 
$500 for State road work, can have the amount voted, doubled 
by the State out of this fund. 

After paying the expense of collecting the automobile registra- 
tion and license fees, and furnishing number plates, the balance 
is paid into the State treasury and placed to the credit of the 
highway maintenance fund, alt of which is used, with the ex- 
ception of $150,000, in maintaining and improving what is known 
as the selected or State roads. The $150,000 is devoted to the 
improvement of the town roads and is divided among the towns 
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of the State according to their unselected road mileage. It is 
estimated that the income from the registration and license fees 
this year will be $650,000. 

State Highway Officials 

State highway board, Governor James Hartness, chairman ex- 
officio, Springfield; W. N. Bryant, Ludlow; S. B. Bates, Derby. 

Commissioner of highways, T. W. Dix, Montpelier ; deputy 
commissioner of highways, C. M. Brooks, Montpelier; chief clerk, 
W. L. Carpenter, MontpeHer; assistant in charge of State garage 
and machinery, R. S. Currier, Barre ; clerk in charge of patrol 
accounts, A, H. Gates, Franklin, 

State ei^ineer, H. M. Mcintosh; assistant State engineer. 
G. A. Reed. 

Revised by W. L. Carpenter, chief clerk. 

VIRGINIA 
State Highway Legislation 

A State highway commission consisting of five members is ap- 
pointed by the governor, with the consent of the Senate. The 
members of the commission are appointed for terms of six years, 
the terms of not more than two to expire in any one year. The 
governor appoints a State highway commissioner for a term of 
six years. 

The State highway commissioner has power to locate and 
establish the roads comprising the State highway system between 
points named in the act of legislature creating such a system. 
This system embraces 28 routes and includes about 3,740 miles. 
Local road authorities, or 50 or more citizens may within 30 
days, appeal from the rulings of the State highway commission 
relative to the locations, to the commission as a l>ody. The com- 
mission may hear evidence and argument as to desired changes in 
the locations and decide as to whether any changes shall be made. 
Should no appeal be made within 30 days from the date on which 
the State highway commission has filed report of the location of 
any State highway with the clerk of the county, or the clerks of 
several counties, through which the road is located, the location as 
made by the State highway commissioner stands. 

The State highway commissioner also has the power, subject 
to the approval of the commission, to apportion to the various 
road projects in the State highway system, the available State and 
Federal funds for each calendar year, the approval shall not be 
given until after a public hearing has been had at which the vari- 
ous sections of the State may, through interested citizens, ex- 
press a desire for modifications or changes in the appropriations. 
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The commission may acquire rights of way under the power of 
eminent domain. It has also the power to fix the salaries of all 
assistants and employees who are selected by the State highway 
commissioner and subject to removal by him. It is given power 
to make and enforce rules and regulations governing traffic on 
all State highways and duly authorJEcd employees of the commis- 
sion have police power in the enforcement of them. 

Each section of the State highway system improved under 
the commission is maintained by and at the expense of the State, 
Federal aid is appHed to projects in the State highway system 
exclusively. 

In adition to the State highway system provision is made for 
State aid to the several counties which is apportioned in pro- 
portion to the State taxes paid in from each, and which must be 
met by at least an equal amount of local funds. State aid may 
be applied to either new construction or to the maintenance of 
roads already improved. All State-aid work is carried on by the 
several counties, but must be approved and accepted by the State 
highway commissioner before the State portion of the cost is 
paid over to the county. The counties make the selection of State- 
aid projects, but plans and specifications for them must be ap- 
proved by the State highway commissioner before the work can 
be undertaken. 

Local Road Legislation 

Jurisdiction over county and district roads is vested in county 
boards of supervisors, one from each district. Each board is 
authorized to appoint a county road superintendent or a road 
superintendent for each district or group of districts, or it may 
appoint both county and district superintendents. 

Bond Legislation 

By a vote of the people in November, 1920. the State consti- 
tution was so amended as to provide that the legislature might 
issue bonds in such amounts as it might consider expedient. The 
proceeds from these bonds are to be used for the construction of 
a State system of highways. Unless a special session of the 
legislature is called the law carrying the referendum measure into 
effect will not be acted upon until the regular session in 1922. 

Upon the petition of a majority of the board of supervisors of 
any county or upon the petition of 150 freeholders of a county, 
the circuit court may, upon the certification of the State highway 
commissioner that the proposed amount of money and type of 
construction are adequate, order an election to be held to deter- 
mine whether bonds shall be issued. The amount of outstanding 
bonds cannot exceed 10 per cent, of the total taxable values of 
the county or district. The bonds cannot be for a period greater 
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than 34 years and the interest rate must not be greater than 6 
per cent. The board of supervisors must make an annual levy 
sufficient to meet the interest on bonds and create a sinking fund 
which will retire the bonds within the time specified, also required 
to make a levy sufficient to create a maintenance fund equal to 
3 per cent, of the total bond issue, for the upkeep of the roads 
when completed. All work done with funds derived from county 
or district bonds must be under an engineer approved by the State 
highway commissioner. 

Convict Labor Laws 

All male prisoners, both felony and misdemeanor, with the 
exception of such as may be considered dangerous or desperate. 
are employed on the State convict road force. Practically the 
entire force is employed on the construction and maintenance of 
the State highway system. 

Automobile Registration 

The law provides for annual registration with the secretary of 
the commonwealth. The fee for registration. license and tags is 
60 cents per horsepower. One-half of this is charged after Sep- 
tember 1 of each year. Two-thirds of the fund thus created is 
applied to the maintenance of the State highway system, and the 
balance is applied toward meeting the Federal aid. 

Highway Funds 

Funds for the construction of roads included in the State high- 
way system are derived from a direct legislative appropriation, 
a special levy of 1 mill on the dollar, and one-third of the auto- 
mobile license tax, together with the labor of the State convict 
road force. Any part or all of these resources may he issued to 
meet the Federal aid. 

Funds for State aid are derived from a direct legislative appro- 
priation which, as already stated, must be met by an equal amount 
of county or district funds. The State aid appropriation may be 
applied to either new construction or to the maintenance of im- 
proved roads included in the county system. 

Two-thirds of the automobile license tax is used for the main- 
tenance of roads included in the State highway system and any 
part of the labor of the State convict road force which the State 
highway commissioner may consider necessary may be used for 
that purpose. 

For the current fiscal year, October 1, 1921, to October 1, 1922, 
the State highway work will be financed with State funds as 
follows : 
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Receipts from special 1-mill State- wide tax $1,700,000 

Receipts from automobile fund for construction. . . 700,000 
Receipts from automobile fund for maintenance. . . 1,400,000 

Total $3,800,000 

Value of prison labor to be performed about 400,000 

Total of State funds, including the value of 
prison labor $4,200,000 

and appropriations to be made by the General Assembly which 
meets January 10, 1922. 

Mileage and Cost for Two Years ending September 30 1921 





Cost including 
Supervision 


Total 


Mileage 


Total 


Construction and Re- 
construction State 
Highways 

Construction and Re- 
construction State 
Aid Roads 


$7,564,872.62 
2,947,563.28 


$10,512,435.90 
$2,896,902.36 


610.57 
622.21 


1232 . 78 
3912 


Maintenance State 
Highways 

Maintenance State 
Aid Roads 


$2,134,750.98 
762,151.38 


1985 
1927 









State Highway Officials 

State highway commission: Wade H. Massie, chairman; J. A. 
Bear, member; H. P. Beck, secretary; Horace Hardaway, mem- 
ber; Frank W. Davis, member. G. P. Coleman, State highway 
commissioner; Wm. F. Cocke, assistant commissioner; Dudley 
McDonald, second assistant commissioner ; M. P. Berkeley, secre- 
tary; B. Atkins, chief clerk; C. S. Mullen, engineer of construc- 
tion and maintenance ; F. D. Henley, engineer of State aid ;• J. J. 
Forrer, assistant engineer; A. H. Pettigrew, assistant engineer 
State aid; Wm. R. Glidden, bridge engineer; Harrison, engineer 
of plans and estimates. 

Revised by G. P. Ademins, Richmond, Va. 
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WASHINGTON 
State Highway Legislation 

The construction and maintenance of State roads is under the 
direction of the State supervisors of highways, who is appointed 
by the director of public works. The State highway committee, 
which consists of the governor of the State, the State auditor, and 
the State treasurer, ex-officio, with the supervisor of highways 
as secretary of the committee, apportions the amounts appro- 
priated by the legislature to the various counties, awards con- 
tracts and decides matters of general policy in connection with 
the work of the State highway department. 

The total length of all highways in the State is 42,428 miles. 
Of this total mileage, the State system consists of 5,829 miles, 
established by the legislature as primary and secondary highways. 

The primary State highways (2,660 miles) are built and main- 
tained by the State from appropriations made by the legislature 
from the primary highway maintenance fund. The secondary 
State highways (3,169 miles) are built by the State and main- 
tained by the counties. 

Local Road Laws 

The roads of the county, not under the township system, are in 
charge of the board of county commissioners. The board divides 
the county into districts and appoints a supervisor for each. A 
county engineer is elected I)iennially. Two counties have adopted 
the township system, and their roads (except State and county 
main roads) are under the commissioners or supervisors of each 
township. 

Local Bond Legislation 

There are in Washington three operative statutes passed and 
effective in the years 1890, 1893 and 1913, respectively. The last 
two are very similar, and the act of 1913 is intended to confer 
additional power and authority. Bonds may be issued under the 
provisions of either of these statutes. For details regarding these 
laws see pages 225 and 226, Highways Green Book, 1921 edition. 

Automobile Registration 

Application for a motor vehicle license is made to the county 
auditor and is forwarded to the director of licenses, who issues 
a license and number plates. Annual license fees are as follows : 

Automobiles for private use weighing less than 1,500 pounds 
$10, plus 60c. for each 100 pounds in excess of this weight. Au- 
tomobiles for hire, the rate is $20 for 1,5(X) pounds plus 60c, 
for each 100 pounds in excess thereof and $3 per person of 
rated carrying capacity. For auto stages, the rate is $25 for 
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1,500 pounds plus $3 for each person at rated carrying capacity; 
1,500 pounds and over $25 plus 60c. for each 100 pounds of 
weight and $3 per person based on rated carrying capacity. For 
auto stage trailers the rate is $10 for 1,500 pounds plus $3 per 
person, but if the weight is over 1,500 pounds, 60c. for each 100 
pounds of weight is added. 

For motor trucks the rate is $10 for 1,500 pounds plus 40c. 
per 100 pounds of weight for all in excess of 1,500 pounds and in 
addition 40c. per 100 weight at the rated carrying capacity up 
to 6,500 pounds. For trucks weighing more than 6,500 pounds 
the rate is $10 plus 60c. per 100 pounds of weight and in addi- 
tion SOc. per 100 pounds of weight at rated carrying capacity. 

Motor cycles $6; dealers in motor cycles, $10; dealers in motor 
vehicles $50. Additional dealer's h cense plates bearing same 
number $10; dupHcate license certificates $1; dealer's duplicate 
plates $5 each; transfer motor vehicle hcense $1. 

Road Funds 

There is annually levied a State-wide tax of 1 mill from which 
the legisture appropriates the funds needed for the construc- 
tion of designated portions of State highways and for the support 
of the State highway department. This tax yields about $1,200,- 
000 annually. 

The gross receipts from motor vehicle registration amounted to 
$2,925,730 during 1921. About $1,400,000 annually is appro- 
priated from this fund by the legislature to the counties for the 
maintenance of "primary highways," the balance beir^ appro- 
priated for construction of State highways. 

There is also annually levied a 1 j4-mill State-wide tax for per- 
manent county highways which yields about $1,800,000 annually. 
This money is paid into the State treasury and credited to the 
counties through which it was received without additional ap- 
propriation by the legislature. This fund is used by the coun- 
ties for building permanent roads under plans and specifications 
approved by the State highway department. 

Progress Report 

Work completed during 1921 under State control includes 72 
miles of grading at a total cost of $916,410; 112 miles of grad- 
ing and surfacing costing $1,792,295 ; 68 miles of concrete pav- 
ing at a cost of $2,%2,534; and 4 bridges costing $51,770. Work 
contracted for by the State in 1921, but not completed before 
January 1, 1922, includes 33 miles of grading at an estimated 
cost of $271,162; 123 miles of grading and surfacing, estimated 
to cost $1,338,790; 40 miles of concrete paving estimated at 
$1,475,648; and 9 large bridges at an estimated cost of $398,753. 
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The program for 1922 includes the expenditure of $6,500,000 
for construction and $1,400,000 for maintenance. New bridges 
to be contracted for in 1922 includes one 125-foot clear span 
swing draw bridge at Raymond in Pacific County, and a 2,0iD0- 
foot steel bridge over the Snake River at Central Ferry. 

State Highway OfRcials 

Governor Louis F. Hart, chairman; C. W. Clausen, State au- 
ditor; C. L. Babcock, State treasurer; James Allen, supervisor 
of highways and secretary of the State highway committee; 
J. A. Davis, chief engineer; G. T. McCoy, office engineer; E. R. 
Hoffman, engineer of materials and tests; C. E. Andrew, bridge 
engineer; F. R. Hewett, maintenance engineer; C. L. Dufault. 
right-of-way agent. 

Revised by James Allen, State supervisor of highways. 

WEST VIRGINIA 
State Highway Legislation 

The legislature of 1919 enacted a new road law providing for 
a State system of roads connecting the various county seats of 
the State and the leading highways of adjacent States. It created 
a State road commission consisting of three members of well 
known and successful business qualifications, appointed by the 
governor, to hold office for two, four and six years, respectively, 
from June 1, 1921, not more than two of whom shall belong to 
the same political party. 

The pubhc roads of the State are divided into two classes, 
namely. State roads and county roads. State roads are those 
taken over by the State for construction or maintenance. All 
other public roads are under jurisdiction of the counties. 

The State road commission has full power and authority in the 
construction and maintenance of all roads comprising the State 
road system which are constructed and maintained entirely with 
State funds. County roads likewise are constructed and main- 
tained with county funds. There are no State aid roads; that 
is, roads improved jointly by State and county. 

The State road funds are pro-rated for expenditure in the 
various counties according to the county's mileage of what are 
known as "Class A" roads, heretofore designated and established 
under the former law. These were main inter -county roads 
passing generally through county seats, commercial centers and 
agricultural sections, and comprised of 4,675 miles, of which about 
3,400 miles have been designated as State routes under the new 
law. The total mileage of public roads in the State is approxi- 
mately 32.000 miles. 
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For the purpose of administration, the 55 counties of the State 
are grouped into five divisions, each in charge of a division engi- 
neer, who prepares plans and supervises construction on the State 
roads. 

The commission is authorized and empowered to acquire lands 
and establish stone quarries, stone crushing plants, cement and 
brick manufacturing plants and other plants deemed necessary in 
the prosecution of its work. 

The law provides for a uniform road sign system for all State 
and county roads, which shall be devised by the commission, 
erected and maintained by the State and county on State and 
county roads respectively. 

The commission is required to devise a uniform system of 
accounting for road moneys expended by the various counties and 
to see that the same are properly installed and kept. 

Local Legislation 

Jurisdiction over county roads is vested in elected boards of 
county commissioners known as county courts, who may appoint 
a county road engineer or a county road supervisor who shall 
have charge of construction and maintenance of county roads. 
Such county road engineer must hold a certificate of efficiency 
from the State road commission to be eligible for appointment. 
The county courts have power to fix and lay lawful tax levies 
for county road and bridge improvement. 

Bond Legislation 

The 1921 session of the legislature authorized the issuance and 
sale of $15,000,000 of the $50,000,000 of State road bonds au- 
thorized by popular vote in November, 1920. This money cannot 
be expended for other than the construction and reconstruction 
of State roads. 

Maintenance funds are derived from the automobile license 
taxes after providing for (1) interest and sinking fund on the 
State bonds and (2) the administrative expenses of the State 
road commission. In the event of the automobile tax fund being 
insufficient for the above purposes, the legislature authorized a 
State levy to provide for the retirement of the bonds. 

The county courts may issue county or district road bonds to 
the extent of 5 per cent, of the taxable valuation of the county 
or district as the case may be, only upon petition of voters and 
approval of the prpposition at a general or special election of 
three-fifths of the votes cast. 
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Convict Labor 

State convicts may be employed in the construction and main- 
tenance of the State road system. Such convicts as are not needed 
or required by the commission may be employed on county roacis. 
AH county prisoners who are able-bodied males over 16 years of 
age must work on county roads. 

Automobile Registration 

Automobiles are registered and license tax collected by the 
State road commission, the fees being as follows : Class "A" — 
All motor vehicles equipped with pneumatic tires and not used 
for hire, 30c. f>er horsepower and 30c. jier 100 pounds of weight 
of vehicle and load, the latter being the adult capacity multiplied 
by 125. 

Class "B"— Trucks with solid tires, 1 ton or less $25; 2 
tons $50; 3 tons $75; 4 tons $100; 5 tons $150. 

Class "C" — Trailers with solid tires, 1 ton $10. For each ad- 
ditional ton capacity $15. The fees for trailers equipped with 
pneumatic tires is one-half of above rates. 

Class "D" — Passenger vehicles operated for hire, 50c. per horse- 
power and 50c. for 100 pounds of weight and load as determined 
in Class "A." 

Class "E"— Motor cycles $5; with side car $7,50. 

Class "F' — Tractors $10 per ton up to 5 tons; 5^2 tons to 
11 tons $60 to $180. No charge is made for tractors used for 
agricultural purposes only provided that the owners are liable 
for damages done to the road surface for failing to use proper 
safeguards. Gross weight limit of vehicle and load 1 1 tons ; 17,000 
pounds on one axle ; 9,000 pounds on one wheel ; 600 pounds per 
inch width of tire. 

The above fees are in addition to a personal property tax. 

Road Funds 

For fiscal year, July 1, 1920, to July 1, 1921 : 

Receipts. 

Balance on hand $ 933,234.00 

Motor vehicle licenses 1,175,365.00 

Refunds to State road fund 181,945.00 

$2 290 544.00 
Received from Federal Government '927,472.00 

Total $3,218,016.00 
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Disbursements. 

Federal aid disbursed $1,029^20.00 

State aid disbursed 392,473.00 

Other disbursements 454,225.00 



Total $1,876,018.00 

Balance on hand July 1, 1921 $1,341,998.00 

The counties expended on Class "A" road construction and 
maintenance $6,491,552, making a total expenditure by both State 
and counties of $8,367,570, including State and Federal aid 
projects. 

For 1922 there is available $4,000,000 of the State bond issue 
and $802,000 Federal aid. The automobile fund is estimated at 
approximately $1,750,000. The counties had on hand July 1, 
$12,817,115, and laid levies yielding approximately $3,900,000. 

The amount to be spent by the State on new construction is 
$4,802,000 including Federal aid. 

Progress Report 

Following is a summary of the road work carried on under 

supervision of the State road commission during the year ending 

July 1, 1921. This does not include work done directly under 

county supervision: 

Improved Road 
Type Miles Approximate Cost 

Graded earth 153 2,146,000 

Gravel 5 80, 000(a) 

W. B. Macadam 2 20, 000(b) 

Bit. Macadam 13 247 , 000(b) 

Concrete 32 120, 000(a) 

Brick 17 850, 000(a) 

Asphalt Concrete 3 111, 000(b) 

Totals 225 4,574,000 

(a) Surfacing and Grading. 

(b) Surface only. The 1922 program provides for about 125 miles of hard 
surfaced roads at a cost of about $4 , 800 000. 

The 1922 program provided for about 125 miles of hard sur- 
faced roads at a cost of about $4,800,000. 

Maintenance 

The State did not maintain any roads during 1921. During 
1922 $500,000 is expected to be spent for maintenance. 

State Highway OfEcials 

C. P. Fortney, chairman, State road commission ; E. B. Stephen- 
son, commissioner; N. P. Whitaker, commissioner; E. B. Carsk- 
adon, secretary; headquarters, Charleston. 

Revised by E. St. C. Smith. 
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WISCONSIN 
State Highway Legislation 

The State highway commission is composed of five members, 
two being ex-officio members, viz., the dean of the college of 
engineering of the State University and the State geologist. The 
three other members are appointed, one every two years, by the 
governor for terms of six years. They serve without compensa- 
tion, except actual expenses. 

The State highway engineer, under whose immediate direction 
the road work is carried on, is appointed by the State engineer 
with the approval of the State highway commission. 

There are two systems of roads to which the State contributes 
aid, viz., county systems of prospective State highways, consist- 
ing of about 20,000 miles selected by the county boards with the 
approval of the State highway commission for improvement with 
State and local funds, and State trunk highways, comprising 7,500 
miles connecting county seats in important towns and selected by 
the State legislature. The greater portion of this State trunk 
highway system connects with the county systems of prospective 
State highways. 

Prospective State highways are constructed by the county, town 
and State jointly, or by the county and State jointly. In the 
former case the town, county and State each pays one-third of 
the cost. In the latter case the county pays three-fifths and the 
State two-fifths. This applies to both road and bridge construc- 
tion. 

State trunk highways are constructed under the supervision of 
the State highway commission with funds provided by the Fed- 
eral government. State and the counties. A county may assess 
a portion of the cost, not exceeding 40 per cent, of its share, on 
the towns or town benefited by the improvement. State trunk 
roads are maintained by the counties under the supervision of the 
State highway commission. 

Under the statute assenting to the Federal-aid law. the State 
highway commission in I9I7 selected a State trunk highway sys- 
tem of 5,000 miles, which was increased to 7,500 miles in 1919. 
All improvements with Federal aid must be made on this system. 

The joint Federal and State fund is allotted to the counties, 
one-third in proportion to area, one-third in proportion to valu- 
ation, and one-third in proportion to total road mileage. The 
counties are required to pay one-third of the cost of construction 
of roads built with Federal and State funds. Federal-aid con- 
struction is performed directly by the State, generally by contract. 

When the Slate trunk highways are maintained by the counties, 

in accordance with the regulations of the State highway commis- 

the counties are reimbursed for the cost by the State. Usu- 
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ally the actual work of maintenance is performed under the 
patrol system, the patrolmen acting under the direct instructions 
of the county highway commissioner. 

All portions of the State highway system are marked by a 
standard design which is uniform on all roads of the system with 
the exception of the number, which varies for each route and 
corresponds to the number shown for that route on the State 
highway commission's official map. Suitable guide and warning 
signs have also been erected on all parts of the State system. 

Local Legislation 

General jurisdiction over all roads in each town other than 
those on the county system of prospective State highways and the 
State trunk highway system is in the hands of the town board 
of supervisors, consisting of three members, all elected annually. 

The county board of each county, composed of a supervisor 
from each town, village, and city ward, except in Milwaukee 
County, where there is one member from each assembly district, 
elects a county highway commissioner who is in charge of all 
construction and maintenance work except that the county com- 
mittee selected by the board acts as a board of directors jointly 
with the State highway commission in the general control of the 
work in each county. 

The legislature of 1919 enacted a statute providing for cash 
payment of all road taxes. 

Bond Legislation 

Any county, through its board, may issue non-taxable coupon 
bonds bearing interest at 5 per cent., payable semi-annually and 
to run not to exceed 20 years, for the original improvement of 
any portion of the system of prospective State highways. The 
bonds may not be sold outside of the county until the residents 
of it have a reasonable opportunity to purchase them, and when 
sold, the proceeds must be apportioned by the county board. The 
form of the bonds must be approved by the State highway com- 
mission. 

The bonds are to be divided as to denominations and due dates 
so as to have an equal amount payable each year. The interest 
and principal are provided for by direct tax to be assessed by the 
county board. Provision is also made for the issuance of bonds 
conditioned upon the payment of all interest by private subscrip- 
tions, but money or approved securities must be first deposited 
to secure the payment of this interest. 

County bonds may be issued at any one session of the board 
in an amount not exceeding two-fifths of one per cent, of the 
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assessed valuation oi all taxable property in the county. This 
may be increased by the action of subsequent county boards, but 
the total amount of bonds so issued or outstanding at any one 
time must not exceed one per cent, of the total assessed valuation 
of the county must be submitted to and adopted by vote of the 
people. 

Town bonds may be issued for the original improvement of 
any portion of the system of prospective highways in a manner 
similar to that of the county, but the proposition must, without 
exception, be submitted to a vote of the qualified electors of the 
town. The issuance of these bonds is conditioned on the county 
issuing bonds to a like amount. Town bonds are not available 
for State aid. 

Convict Labor Laws 

Convicts in county jails may be used in quarrying stone for 
road work. Convicts in the State prison may also be used in the 
construction of roads, The employment of convicts on State 
roads is optional with the counties. 

Automobile Registration 

The law provides for annual registration with the Secretary of 
State, with the following schedule of fees : Motorcycle, $4 ; pas- 
senger cars, $10; dealers and manufacturers, for each garage, 
$25; trucks, 2.100 pounds or less, $15; 2,100 to 5.100 pounds, 
$20; 5,100 pounds and over, $25. 

Road Funds 

One-fourth of the net registration revenue collected by the 
Secretary of State is returned to the county from which it is 
collected at the end of each year for the maintenance of the 
county system of prospective State highways. An amount not to 
exceed $168,000 per year is then set aside from the balance as an 
administration fund for the State highway commission. The re- 
mainder is used for construction and maintenance of State trunk 
highways. This fund, exclusive of the one-fourth returned to 
the counties, amounts to about $2,835,000 annually. 

In addition to this there is an annual appropriation of $785,000, 
to be allotted to the counties for State-aid construction. Allot- 
ments to counties are made in the ratio that the assessed valuation 
of each county bears to the total assessed valuation of the State, 

The 1919 legislature provided that a State tax should be levied 
for the three years beginning July 1, 1919, which would produce 
$1,700,000 a year for State aid and to meet allotments of Federal- 
aid. The rate necessary to produce this total will approximate 
four-tenths of a mill. 
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Progress Report 

The following is an estimate of construction and maintenance 
executed in 1921 and projected for 1922 : 

Construction. — 

1921 
Construction 
Type Mileage 

Concrete 340 

Bit. Macadam 30 

Plain Macadam 33 

Gravel 1,477 

Misc. Surfacing 348 

Graded and drained only. ... 1 ,378 

Construction 

Maintenance. — In 1921, 7,260 miles of the 7,500 miles of State 
trunk highway system were maintained by patrol and gang main- 
tenance. It is expected that this will be increased to 7,400 miles 
in 1922. 

During 1921 the counties maintained approximately 7,000 miles 
of county trunk highways, which will be increased to approxi- 
mately 8,000 miles in 1922. 

These county trunk highways are all marked with letters to 
distinguish them from the State trunk highways. 

Expenditures. — Local. — It is estimated that in 1921 the coun- 
ties provided the sum of $6,231,324 for county aid roads and 
bridge construction. The expected expenditure for 1922 is $2,- 
071,678. The maintenance expenditures by the counties for 
1921 amounted to $1,838,875, and for 1922, $2,241,307. 

The expenditures for Federal-aid construction including bond 
issue work under supervision of the State highway commission 
for 1921 were $8,475,728 and for 1922 are $13,784,142. 

The maintenance of State trunk highway system for 1921 
amounted to $2,229,185 and for 1922 it is estimated that $2,262,- 
816 will be expended. 

State Highway Officials 

Wisconsin highway commission, Madison: J. A. Hazelwood, 
chairman, Jefferson; W. O. Hotchkiss, State geologist, Madison 
(ex-officio) ; F. E. Turneaure, Madison (ex-officio) ; Al. C. An- 
derson, Menomonie; Fred Pabst, Oconomowoc. 

A R. Hirst, State highway engineer ; M. W. Torkelson, assistant 
engineer ; H. J. Kuelling, construction engineer ; T. J. Donoghey, 
maintenance engineer ; C. W. Thompson, chief clerk. 

Revised by M. W. Torkelson, assistant engineer. 
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WYOMING 
State Highway Legislation 

The State highway department consists of a State highway 
commission of five members, and a State highway superintendent. 
Commissioners are appointed by the governor for terms of six 
years, the terms of two commissioners expiring biennially. The 
commissioners receive a salary of $600 per year each and actual 
expenses. The State highway superintendent, who must he ex- 
perienced and skilled in highway and bridge construction and 
maintenance, is appointed by the commission for an unlimited 
term. His salary is fixed by the commission. 

The commission is authorized to designate, construct, and main- 
tain at the expense of the State, a system of State highways, and 
has to date taken over approximately 1,600 miles. Federal-aid 
funds may be applied by the commission to this system. The 
State has 40,000 miles of public roads. 

The commission is authorized to co-operate with counties and 
the Federal government in the construction of roads within, or 
partly within National forests. The highway department also co- 
operates with counties in the construction and maintenance of 
county roads not included in the State system, furnishing plans, 
specification.s. etc. The State and the county each pay 50 per 
cent, of the county roads' cost of construction, the county paying 
the entire cost of maintenance. Plans and specifications for all 
bridges in the State constructed by counties or cities costing $1,000 
or more are prepared by the State highway superintendent, whose 
approval must be secured before any pajTnents can be made on 
their construction. 

Local Road Legislation 

The county commissioners have charge of all county roads. 
Each county is divided into road districts and a supervisor is 
elected for each district who is under the direction of the county 
commissioners. The county road and bridge funds are obtained 
from a tax at a rate of not to exceed 3 mills on the dollar on all 
taxable property in the county. 2 $2 poll tax and 25 per cent. 
of the revenues collected by the United States Forest Service, 
which is distributed among the counties in which the reserves are 
located. 

Bond Legislation 

Practically all of the $2,800,000 voted in 1919 has been ex- 
pended. An additional $1,800,000 was voted in 1921. 
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Convict Labor Laws 

Any convict may be put to work on roads and streets. To date 
convicts have been used only on jobs where it is difficult to place 
the work under contract. 

Automobile Registration 

Motor vehicles are registered with the Secretary of State on 
the basis of 40 cents per h. p., for passenger cars; 75 cents for 
each 100 pounds, or major fraction thereof on trucks and trailers; 
and $5 on each bicycle or motorcycle. Dealers license fees amount 
to $50 per annum. These fees are credited to the State sinking 
fund for the purpose of paying the principal of State highway 
bond issues, the amount collected in 1921 being $287,304.28. 

Road Funds 

During 1921 the State highway department expended approxi- 
mately $2,200,000 derived from the State bond issue and from 
Federal aid. There is still under contract and proposed an addi- 
tional $2,500,000 worth of work which will be completed during 
1922. There is also a legislative appropriation of $200,000 avail- 
able for expenditure during 1922 and $1,000,000 from a State 
bond issue. 

Progress Report 

During 1921 there was constructed and reconstructed a little 
more than 700 miles of new highway. There was also improved 
with maintenance about 1,800 miles. 

State Highway Officials 

Commission: M. R. Johnson, Wheatland, Wyo. ; Joe C. Kinney, 
Cokeville, Wyo.; S. W. Conwell, Casper, Wyo.; J. H. Snyder, 
Lovell, Wyo.; L. R. A. Condit, Barnum, Wyo.; L. E. Laird, 
State highway superintendent; Z. E. Sevison, State highway en- 
gineer. 

Revised by Z. E. Sevison. 



HIGHWAY ADMINISTRATION AND PROGRESS IN 
CANADA 

Revised by W. A, McLean, 

Deputy Minister, Department of Public Highways, Toronto. 
Ontario, Canada. 

IN essential particulars the various Canadian governmental 
agencies have almost exact parallels in the United States. 
The Dominion or Federal Government corresponds to the 
Government of the United States. The provincial governments, 
of which there are nine, correspond to those of the States. The 
Provinces in turn are divided into counties which differ from 
those in the United States only in the detail that all cities and 
certain towns are not included under the jurisdiction of the county 
government. The townships into which the counties are divided 
are similar to the corresponding units in the States. 

The formation of a provincial government in its hearing on 
the management of a department has distinctive features. Fol- 
lowing a general election, the representatives of the Crown send 
for the leader of the successful party and request him to form a 
government. The party leader then selects from his elected fol- 
lowers a number of ministers, each of whom assumes responsi- 
bility for the management of a department. These ministers com- 
pose the council or cabinet, have seats in Parliament, receive a 
salary, and compose a group giving their full time to matters of 
provincial government. Officials of the Government are appointed 
by the Cabinet on recommendation of the minister having charge 
of the department for which the officer is appointed. In general, 
such appointments are of a jjermanent nature, and are rarely 
terminated with a change of government. 

Governments differ as to number of ministers and grouping of 
departments, but commonly include ministers of Education, Agri- 
culture. Public Works, Public Highways, as well as an Attorney 
General, a Provincial Secretary and a Provincial Treasurer. Each 
department may include various branches with an officer in charge 
of each. But the chief officer of each department is the Deputy 
Minister, who has general supervision of all branches. 

Highway Administration — National, Provincial and Local 

National.— As in the United States, the Federal or Dominion 
Government exercises no direct control over the construction and 
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maintenance of highways, but in July, 1919. the Governor General 
assented to an act of Parliament known as the Canada Highways 
Act which provides that the Dominion Government may aid the 
Provinces in the construction and improvement of highways. 
Twenty million dollars was appropriated, to he expended during 
a period of five years from April 1, 1919. The money is allotted 
to the Provinces in two ways, (1) $80,000 is to be paid to the 
government of each Province, (2) the remainder is allotted in 
proportion to population. The amount to be apportioned to par- 
ticular highways is 40 per cent of the cost. 

The rules and regulations established by the government pro- 
vide that the highways to he aided must be main or market roads 
included in a five-year program of construction which must 
previously have been approved. The highways must be built in 
accordance with plans and specifications approved by the Minister 
of Railways and Canals who is charged with the administration 
of the act; but the onus of supervision is placed upon the provin- 
cial highway department, which must also agree to maintain the 
roads constructed. 

The methods of government control, and the general nature of 
the subsidy arrangement, are similar to those which exist in the 
United States under the Federal Aid Act. The number of provin- 
cial units is only 9 instead of 48. and the 9 Provinces deal directly 
with the Dominion authorities at Ottawa. 

The plan represented as great a departure from prevailing 
methods of highway administration as did the Federal aid plan 
in the United States ; and the first year of operation has been de- 
voted largely to the development of methods of cooperation. In 
this respect also the Canadian ojjerations are following very 
closely the development of Federal aid in the United States. The 
organization and methods of procedure have by this time reached 
a workable stage, however, and it is expected that this year's work 
will show substantial completion of actual construction. 

Up to June 1, eight of the nine Provinces had submitted pro- 
gram maps of the selected systems of highways. The total length 
of designated Federal aid roads was about 18,000 miles, and the 
sum of $73,000,000 was being raised by the several Provinces to 
be applied on this system during the next five years. 

Provincial.—The extent of highway control exercised by the 
provincial governments is of two orders. In one group, which 
includes the Provinces of Prince Edward Island, Nova Scotia, 
New Brunswick, and Britisli Columbia all roads are under the 
control of the central provincial government, both as to con- 
struction and maintenance. In the other five Provinces of On- 
tario, Quebec, Manitoba, Saskatchewan, and All>erta the counties 
or townships share in the control of certain highways to varying 
degrees. 
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Admimstratioti in British Columbia.- — Taking British Columbia 
as a type of the Provinces which exercise complete control, the 
entire road system outside of municipalities is administered by the 
provincial department of public works; at the head of which is 
the minister of public works, who is also a member of Parhament. 
Under the minister is a deputy minister who is a permanent offi- 
cial, not subject to removal with changes of administration. " The 
roads branch of the public works department is controlled directly 
by a public works engineer and his staff consisting of an assistant 
public works engineer, an office engineer and a designing engineer, 
together with eight district engineers and their assistants, one in 
each of the eight districts into which the Province is divided. 

Annual estimates of the funds required for anticipated work in 
each district are prepared by the district engineer and submitted 
to the public works engineer. After inspection and possible re- 
vision they are submitted to the Provincial Legislative Assembly 
for inclusion in the budget. The completed budget assigns to each 
district a certain amount, which is apportioned to various works 
by the district engineer subject to the approval of the public 
works engineer. The work is carried out under the direction 
of the district engineer, who is responsible, and accountable for all 
expenditures. All accounts are vouchered and approved by the 
district engineer or his assistant and paid by a government agent. 
Copies of vouchers are forwarded to the public works engineer 
for approval, thence to the deputy minister of public works for 
the same purpose, then to the audit department, and finally to the 
treasury department, where the expenditures by the government 
agent must be approved. In some of the districts most of the 
road work is done by day lalxtr, but in general new work is usually 
undertaken by contract. There is no "statute labor." 

Administration in Ontario. — One of the second group of Prov- 
inces, in which road control is not entirely in the hands of provin- 
cial officials, is Ontario. The units of government sharing in road 
control in this Province are the Province, the county and the 
township. 

Road construction and repair was originally a local government 
function. The roads of least importance, generally those of 
purely township significance, are in this Province, maintained and 
constructed by the townships from township rates, and accounted 
for solely by the township council, the Province contributing 20 
per cent of the cost of construction and maintenance and exercises 
supervision of the work in the same manner as in the case of 
counties. 

As in the United States, very little progress was made in road 
improvement while it was in the hands of local authorities. The 
first steps toward real progress were made in 1901, when the 
passage of the ?Iighway Improvement Act provided for the exten- 
sion of provincial aid to the counties. 
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County roads, — The condition introduced by this act was very 
similar to the systems of State aid in the United States. Briefly, 
the act authorizes county councils to assume systems of roads to 
be known as county roads, which, upon approval by the provincial 
authority, may receive provincial aid in construction and main- 
tenance. The county system must be adopted by by-law passed by 
a two-thirds majority of the county council representing at least 
one-half of the total equalized assessment of the county. When 
roads are assumed by the county in this manner the township 
councils cease to have control over them, nor should they make 
any expenditure on them. The county council is thereafter re- 
sponsible for construction and maintenance. A county road super- 
intendent, appointed by county by-law and approved by the Prov- 
incial Highway Department, is placed in actual charge of road 
work, but all plans, specifications, and accounts must be approved 
by the department of public highways before the provincial grant 
is made. To roads selected and constructed in this manner the 
Province grants 40 per cent of the expenditure on construction 
and maintenance. 

A city may cooperate with the county council in improving the 
leading county roads adjacent to the city, and thereby obtain a 
more substantial type of construction for such suburban roads. 
In such a case the contribution of the Province remains 40 per 
cent for construction and maintenance, but the county and city 
divide the balance of the cost in each case between them. 

County Provincial roads. — Certain county roads of more than 
local importance, which carry a considerable portion of through 
traffic, but which are not of sufficient importance to be classed as 
provincial highways, are classified as provincial county roads. 
Such roads continue under county control, but because of the 
through traffic they receive an increased provincial subsidy. In 
general, they form branches of the "provincial highway system," 
joining cities and other important terminal points of traffic. To 
roads of this character the Province grants 60 per cent of the cost 
of construction and maintenance. Cities and counties each pay 
20 per cent of the cost of county provincial suburban roads. 

Provincial highways, — In addition to the roads of the classes 
described above, a system of provincial highways was authorized 
in 1917, with a view to bringing the construction and maintenance 
of the principal highways of the Province under the immediate 
control of the provincial highways department. The department, 
with the approval of the lieutenant-governor in council, is author- 
ized to take over any public highway on behalf of the Crown. 
The department, thereafter, is responsible for the proper con- 
struction and maintenance of the highways assumed. Adjacent 
to cities the costs of such highways are borne in the proportion of 
60 per cent by the Province, 20 per cent by the city, and 20 per 
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cent by the county through which the road passes ; outside suburban 
areas, the Province pays 80 per cent and the county 20 per cent. 
Provincial control is vested in the department of public highways, 
with a minister, deputy minister, chief engineer, three division 
engineers, and 25 resident engineers in charge of the sections of 
road, who employ foremen and day labor gangs. Much work is 
carried on by contract under the authority of the minister of pub- 
lic highways. 

Sources of Revenue and Expenditures 

The Domiiiio)!.— The $20,000,000 available for Federal aid is 
derived from the Federal treasury hy appropriation made in the 
Canada Highways Act passed in July 1919. Expenditures from 
this appropriation are to be made over a period of five years and 
are to take the form of grants to the several Provinces upon con- 
dition that they shall expend at least half again as much as the 
Dominion grant. The allotment of the Dominion funds to the 
several Provinces made in the manner described elsewhere in this 
article is substantially as shown in the following table. The mini- 
mum amount which the Provinces must contribute in order to re- 
ceive the Federal money is shown in the third column : 

Federal Required of 

Province grant Province 

Alberta $1,477,810 $2,216,715 

British Columbia 1,251,955 1.877,932 

Manitoba 1,602,265 2,403,397 

New Brunswick ., 1.168.845 1,745.767 

Nova Scotia 1,468,720 2,203,080 

Ontario 5,877.275 8.815,912 

Quebec 4)748.420 7,122.630 

Prince Edward Island 603,455 905,182 

Saskatchewan 1.806,255 2,709,382 

The grants are made through the department of railways and 
canals. Regulations governing the expenditures have been drawn 
up by the highway commissioner. 

The Provinces. — In respect to the methods of raising revenue 
there is no uniformity among the Provinces of Canada. In this 
they resemble States. Perhaps the nearest approach to a generali- 
zation that can be made is that none of them employ that method 
which is so common in the United States — the taxation of abutting 
property. Rarely in Canada is such a tax levied, though in On- 
tario land adjacei.'t to an improved road is supposed to be assessed 
higher by virtue of the improvement. 

Nor have the automobile revenues been devoted to road con- 
struction to any degree corresponding to the practical unanimity 
among the States. Provincial road revenues are provided by ap- 
propriation by the legislature from the consohdated revenue funds, 
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which are made up in part of the motor-vehicle revenues, but the 
latter are not definitely set aside for road purposes except in the 
case of Ontario. The principle of applying them to road main- 
tenance as distinguished from construction is not recognized. 

In British Columbia and Prince Edward Island, two of the 
group of four Provinces in which road authority is solely a func- 
tion of the provincial government, road revenues are collectible 
only by the Province. In British Columbia there is, in fact, no 
special levy for road improvement, funds for construction and 
maintenance being derived by appropriation from the general 
revenues of the Province. In this Province an act of the legisla- 
ture in March, 1919, provided for a loan of $3,500,000 for road 
purposes, of which it is stipulated no more than $1,500,000 is to 
be expended in any one year. 

Prince Edward Island levies a special road poll tax, but derives 
the larger part of its highway revenues from the taxes on motor 
vehicles and stock. 

In Nova Scotia and New Brunswick, the other two Provinces 
of this group, taxes for road improvement are levied upon the 
towns and counties, though they have no control over the expendi- 
ture of the money raised. In Nova Scotia, for example, each 
town is taxed for highway purposes one-tenth of 1 per cent on all 
property assessed for taxation. Each county pays a tax of not 
less than 40 cents on each $100 of taxable property, and in addi- 
tion each male between the ages of 21 and 60 pays a poll tax for 
highway purposes. Both the towns and the counties turn the 
amounts received over to the provincial treasurer who in turn 
remits them to the provincial highways board. The law requires, 
however, that taxes collected in this manner must be spent in the 
county in which they are raised. In addition to the money derived 
from the county and town taxes, the provincial government appro- 
priates annually from the general provincial funds a sum of 
money which may be expended for road purposes in the Province 
at large. 

In the remaining Provinces funds are raised for highway pur- 
poses by the towns and counties as well as by the Provinces, and 
the moneys collected are expended by the unit of government which 
collects them. 

Ontario's provincial expenditures are made from appropriations 
from the consolidated revenues of the Province. The appropria- 
tions, while based on the automobile revenues, are not confined to 
them and are much greater than the revenue derived from this 
source. The local revenues are derived from county taxes and 
bond issues, and from township taxes, which by by-law of the 
township councils may include commuted statute labor. 

In Manitoba provincial revenues for construction are derived 
from the sale of debentures. The consolidated revenues and gen- 
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eral road tax funds are usable for maintenance only. Local road 
construction under the control of the municipal councils may be 
financed in three ways, either from the current revenues of the 
municipality (town), or from a special tax for road construction, 
which can be no larger than 5 mills on the assessed valuation, or 
by the sale of bonds. In case it is decided to resort to a bond 
issue, the amount to be raised must conform to the engineer's 
estimate, the issue must be assented to by the taxpayers, and the 
amount of the issue is limited to 10 per cent of the assessed valu- 
ation. 

Provincial funds for road purposes in Saskatchewan are in two 
accounts, known, respectively, as the revenue account and the 
capital account. The revenue account consists of money derived 
from the general revenues of the Province and is usable for sur- 
veying, construction, and maintenance of roads and for the con- 
struction and maintenance of small timber bridges. Funds for the 
capital account are derived from the sale of bonds, and may be 
devoted to the construction of permanent roads and bridges of 
steel or concrete. Local funds in Saskatchewan are obtained by 
taxation of municipal property. 

One of the most interesting methods of financing road improve- 
ment is that which obtains in Quebec. The provincial government 
was authorized in 1912 to borrow $20,000,000 for road purposes. 
This money is being used to assist the municipaUties in two ways. 
One way is by the extension of a grant covering 50 per cent of 
the cost of the cooperative roads built, up to a certain amount 
fixed by the minister of roads. The second and more interesting 
method permits the municipality to borrow the whole cost of the 
improvement from the Province, paying for the loan at 3 per cent 
interest for 41 years, the government contributing the principal. 
Obviously, the annual cost to the provincial government under this 
method of delayed payment is slightly less than Z'/i per cent of 
the initial cost of the improvement, while the municipality pays 
3 per cent of the cost each year. It is reported that the plan is 
working out in a highly satisfactory way. The assistance of the 
government has stimulated municipal enterprise, and a splendid 
reform, now well under way, is the result. 

Mileage and Character of Roads 

There are approximately 250,000 miles of road in the Dominion 
of Canada, which is about one-tenth of the mileage in the United 
States. Definite information is difficult to obtain as some of the 
prairie Provinces compute the entire mileage of roads laid out on 
a black system of survey, while other Provinces report only the 
roads graded and in actual use. Reports from the various consuls 
" er sources indicate that the total mileage is slightly in ex- 
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cess of the foregoing figure, the reported mileages by Provinces 

being as shown in the following table : 

Mileage of 

Province road 

Alberta 30,000 

British Columbia 14,600 

Manitoba 68,000 

New Brunswick 15,000 

Nova Scotia 18,000 

Ontario 62,000 

Prince Edward Island 3,800 

Quebec 40,000 

Saskatchewan 30,000 

Total 281,400 

Highway Administration and Road Conditions in Canada 

About 36,500 miles of the entire system are surfaced with some 
material, varying from sand-clay to concrete and bituminous con- 
crete, but only about 10,000 miles are included in what may be 
called roads of the first class — that is, heavily traveled main thor- 
oughfares. Much of the greater mileage of surfaced roads of all 
classes is in the Province of Ontario. 

Roads surfaced with concrete and bituminous materials are 
confined almost entirely to the Provinces of British Columbia, 
Quebec, and Ontario. Prince Edward Island and Alberta have 
no surfaced roads at all. Manitoba, Saskatchewan, and New 
Brunswick have very little surfaced mileage, and such as they 
have is almost entiriely gravel or sand-clay. These Provinces con- 
stitute a sparsely settled region in which the traffic has not yet 
become heavy enough to warrant the surfacing of roads. There 
are thousands of miles of trails in these Provinces, however, which 
are not included in the mileage of roads reported. 

Methods and standards of construction for the various types of 
roads are practically identical with those prevailing in the United 
States, as are the costs of construction and maintenance. 

Traffic and Road Conditions 

In 1921 there were in the entire Dominion of Canada approxi- 
mately 460,000 motor vehicles. The numbers of motor trucks, 
automobiles, and motorcycles were not reported separately, and no 
estimate of the numbers of each in the Dominion can be given. 

However, nearly one-half of the total number were registered in 
Ontario, in which the number of the several classes of vehicles 
were passenger automobiles, 181,978; motor trucks, 19,554; and 
motorcycles, 4,989. It was found that approximately 36 per cent 
of all motor vehicles registered were in the hands of farmers. The 
same year it was reported that there was one car for each 14 of 
the population in Ontario and one for each 12 persons in Sas- 



katchewan. These figures compare very closely with the figures 

expressing the same relation for the same year in the States of 
New York and Montana, which border upon the two Canadian 
Provinces. New York had one car for each 13 persons and in 
Montana the ratio is one to ten. 

The Ontario reports for 1921 show that 1 per cent of all motor 
trucks registered were classed as having a capacity of 1 ton or 
less, over 97 per cent were 3;.^ tons or less,, and less than 3 per 
cent were of 4 tons' capacity and upward. In 1921 there were in 
the Province only 23 trucks capable of carrying 6 tons or more 
of load. 

Except in Ontario anti Quehec, and in parts of British Colum- 
bia motor traffic has not yet grown to proportions which justify 
extensive construction of the higher types of roads. Conditions 
in these Provinces or, at any rate, in parts of them are very similar 
to the traffic conditions in the border States of the United States. 
Parts of them are still in an undeveloped state, and very large 
parts of the other Provinces are still very sparsely settled. In the 
whole Province of Prince Edward Island in 1918 there were only 
35 motor trucks. Still this country is developing with great 
rapidity, and Canadian road builders are attempting to make their 
work safe for the foreseen future. In this they are fortunate in 
having as a guide the experience of the United States, which has 
recently trod the same patli. 
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PART II 
Construction and Maintenance of Highways 



ROAD LOCATION 

By Frank T. Sheets 

Illinois State Superintendent of Highways. 

THE problem of road location is one of the most important 
confronting highway officials today. It is perhaps the most 
enduring feature connected with road improvement, and if 
improper locations are made, great hardship will be suffered by 
the traveling public. 

The primary factors to be considered in road location are: 
1. Utility or service; 2. Safety; 3. Beauty; 4. Economy, both 
in first and operating costs. 

In studying the problem of road location, it is essential that 
the class of road to be located be thoroughly kept in mind. Fed- 
eral aid. State, or in other words, trunk line highways, require 
an altogether different treatment than secondary or township 
roads. The volume and nature of the traffic must be considered, 
and a location that may be economically sound in the case of a 
township, or even a county road, would prove absolutely inade- 
quate and most costly from an operating standpoint on a trunk 
line highway. 

In view of the enormous sums which are now being spent upon 
the trunk line road systems of the various States, this discussion 
will be limited to the location of trunk line highways, and the 
factors above enumerated will be considered in their relation to 
this class of road. 

In considering the utility or service value of a road location, 
the nature of the traffic and the source of revenue must be given 
great weight. On most of our trunk line highways, the traffic 
is approximately 80 per cent interurban or through traffic. Only 
a small percentage falls under the classification of farm to market 
traffic. It is therefore nfecessary in making locations, in order 
that the greatest utility or service value may be assured, to con- 
sider this 80 per cent volume of traffic rather than the small per- 
centage of farm to market traffic. It is likewise true that the con- 
struction of these trunk line highways is being financed in many 
States by motor license fees or by gasoline taxation. In this 
manner the cost is distributed over the entire State, and, as a re- 
sult, the local community through which the trunk line road passes 
pays in most cases only a small proportion of the cost of the road 
through that community. In other cases, general State taxation 
is used to secure funds for trunk line construction; but, regard- 
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less of the specific method of taxation which is employed, the 
result is that the bulk of the funds is derived from the centers 
of population rather than from the small villages or rural com- 
munities. Therefore, it becomes imjierative that the road be laid 
out to insure the minimum operating cost to the maximum number 
of users. 

Generally speaking, this will result in direct routes between 
centers of population. In practically all cases, such routes have 
the greatest utility or service value. When one considers the cost 
of operating motor vehicles, which, generally speaking, is approxi- 
mately 10 cents per mile, it is evident that extra miles inserted 
in these trunk lines results in operating costs which cannot be 
economically justified, and which will work a serious hardship 
in the general public. 

Another essential in locating trunk lines is the insurance of 
safety to the traveling public. Short vertical curves, hair pin 
turns, and unnecessary grade crossings must be eliminated. And, 
unless a road is so located that the legal speed limit may be almost 
uniformly maintained without danger, the engineer is seriously 
at fault. 

Beauty is another essentia! recjuirement in road location. The 
road should be located to harmonize with topographic condi- 
tions. In prairie country where straight lines are possible, short 
tangents with small intersecting angles zigzagging down the high- 
way present a picture which is offensive to the eye and revolting 
to the aesthetic scenes of any thinking person. Where curves are 
put in, they should be as long as possible and should be graceful. 
Where there are no excuses for curves, the lines should be straight. 
Homely, broken-back curves, short zigzagging tangents all repre- 
sent carelessness on the part of the locating engineer. Where 
small intersecting angles occur, a short curve might be used with 
safety, but it will certainly be far from beautiful. In such cases, 
curves not less than one thousand feet in length should be uni- 
formly adhered to. 

Generally speaking, the road which gives the minimum ojier- 
ating cost results at the .same time in the greatest economy of 
construction and maintenance. However, if the construction cost 
necessary to insure minimum operating cost should be somewhat 
excessive, this should not interfere with proper location. The fol- 
lowing specific examples show what may be done in making loca- 
tions if those in charge have the courage an,d foresight to do so. 

On State bond issue route 4 from Springfield to Joilet, which 
follows section lines, the mileage along existing highways totals 
177 miles. The diagonal road which eliminates section lines as 
located by the Deijartment of Public Works and Buildings, Divi- 
sion of Highways has a length of I47j^ miles, representing a 
total saving of 29^ miles in distance between these centers of 
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population. At the same time, 31 grade crossings are eliminated. 
Taking the estimated traffic on this road alone at an operating 
cost of ten cents per mile, it can be conservatively estimated that 
this saving in length will save the people of the State about $23,- 
000,000 operating expense in a 20-year period. 

Another example of unusual location is on State bond issue 
route 2 between Carbondale and Cairo where the topography was 
so broken as to necessitate almost complete abandonment of the 
existing road. As a result of the new location, the length of 
the route was shortened 3.7 miles, 4 grade crossings were elim- 
inated and the grades reduced from IS per cent maximum on 
the old location to a 6J/2 per cent maximum on the new. 

Another example of location is on State bond issue route 10 
from Springfield to Jacksonville, where the mileage along exist- 
ing roads was 32.2 and along the road as located 28.8. This 
saved 3.4 miles and 5 grade crossings. 

In summarizing the problem of road location, our transporta- 
tion system may well be compared to the human body. The trunk 
line may be compared to the back bone or spinal column. The 
county roads may be compared to the ribs and limbs. The town- 
ship roads which lead from farm to market, or from the farms 
to the county and State roads may be compared to the remainder 
of the body. Unless the spinal column or back bone is properly 
located, neither the ribs, limbs, nor remaining portions will function 
properly. A man with a crooked back bone is a poor specimen 
regardless of how fine his flesh may be. So it is with a trans- 
portation system; unless the main lines are right, the secondary 
lines of traffic and the farm to market roads have a very poor 
chance to attain maximum serviceability. Those charged with 
the duty of road location should realize that they are directors 
of a corporation of which the people are stockholders, and that 
this corporation is engaged in the task of building and maintain- 
ing and operating a great transportation system. Unless these 
directors conduct their business in such a manner as to insure 
the operation of this transportation system along true, economic 
principles, they are forcing a gross injustice on the people, and 
will have committed a wrong which may have no legal penalty, 
but which under the moral code will cause severe qualms of con- 
science as the results of these blunders become apparent. 



HIGHWAY DRAINAGE 

By T. R. Agg 



INVESTIGATIONS that have been in progress during the 
past two years have developed some unexpected information 
relative to highway drainage and particularly with reference to 
the advisability of using tile drains, especially in connection with 
paved surfaces. 

The most significant information was obtained by Clifford 
Older, Chief Highway Engineer of the Division of Highways of 
Illinois, in connection with the Bates experimental road near 
Springfield, Illinois. Briefly summarized, his findings were as 
follows ; 

Tile drains do not increase the supporting strength of sub-grade 
materials under road surfaces sufficiently to add materially to the 
stability of such surfaces on under-drained roads over that of un- 
drained roads. It was found that sufficient water reached the sub- 
grade through cracks in the road slab and at the edges of the slab 
to reduce very greatly the supporting power of the sub-grade. The 
use of tile under-drains did not greatly reduce the degree of 
saturation of the sub-grade soil. It was concluded that road slabs 
must be designed to support traffic loads without assistance from 
the sub-grade, or in other words sufficiently rigid to distribute 
the traffic loads over a very large area of sub-grade. 

W. P. Eno, Professor of Civil Engineering, Ohio State Uni- 
versity, has also made extensive studies of road drainage, and his 
conclusions correspond closely with those of Mr, Older, but a 
different solution is suggested. Professor Eno proposes a layer 
or sub-base of gravel or stone under the paved surface to add the 
needed stability. 

These conclusions are of the highest importance to the highway 
engineer, because they point to the need for heavier road slat^ 
than have heretofore been generally deemed necessary. They also 
indicate that little real value is obtained for the money expended 
for tile to be used for under -drainage along paved roads. 

In the present state of knowledge of the effects obtained from 
tile drains along highways, the following conclusions may be 
drawn relative thereto : 

1. Tile drains serve no useful purpose when the topography is 
such that effective open ditches, can be provided to care for storm 
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water. This would apply when the minimum grades are at least 
one per cent and adequate cross channels exist for diverting ditch 
water from the highway right-of-way. 

2. Tile drains are useful in lowering the general ground water 
level in relatively flat country and probably assist materially in 
furnishing a reasonably good support for low-grade surfacing, 
such as gravel. Such surfaces can adjust themselves to the slight 
settlement of the sub-grade, whereas a rigid surface cannot do so 
without rupture. 

This condition would exist where long sections of zero grade 
or grades of less than Yi per cent are found and the water must 
be carried long distances in the side ditches before it can be di- 
verted from the right-of-way of the highway. 

3. Tile drains are useful for removing underground water that 
may be flowing along an impervious stratum not far below the 
road surface. Such places are often encountered and the stability 
of any type of road surface cannot be assured unless the water is 
caught in tile drains and diverted from beneath the traveled part 
of the road. 

The degree to which drainage effects the service-ability of the 
road surface is a variable factor, depending upon the amount of 
precipitation in the locality and the manner in which it is dis- 
tributed throughout the year. In the humid areas of the United 
States — which are, roughly, those portions east of a north-and- 
SDuth line passing through Omaha and Kansas City — and the 
northern part of the Pacific slope, precipitation is generally in 
excess of 30 inches per year and distributed throughout the year, 
but with seasonal variations in rate. In these areas, the effect of 
the precipitation, both as regards its tendency to lower the sta- 
bility of soils and as an eroding agent, is to be considered. 

Outside of these areas the precipitation is much less and its 
effect as an agent of erosion is of greatest importance, although 
in restricted areas there may be short periods when the soil is 
made unstable by ground water. 

The basic principle of road drainage is to minimize the effect 
of water to such an extent that there will always be a layer of 
comparatively dry soil of appreciable thickness under the travelled 
part of the road. This layer should probably never be less than 
two feet thick and for soils of a structure favorable to capillary 
action it should be at least three feet thick. 

The investigations referred to show that no means has as yet 
been developed for accomplishing this. Soils can be rendered more 
stable by the use of tile, but not sufficiently stable to prevent 
dangerous distortion of a road slab unless the slab is made thick 
enough to spread the load over a very large area. Low-grade 
surfaces will be distorted, but that does not mean that they will 
break through, although that will happen if the traffic is heavy. 
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Surface Drainage 

The drainage method which is by far the most nearly general 
in application is that which utilizes open ditches, and the system 
which employs these ditches is usually referred to as surface 
drainage. The full possihilities of this method of minimizing the 
ejects of storm water are rarely fully utilized in road construc- 
tion. Very frequently, deterioration of a road surface is directly 
attributable to failure to provide adequately for the removal of 
the storm water and water from melting snow that has fallen on 
the road, or water that flows to the road from land adjacent 
thereto. Surface water can usually most cheaply and expeditiously 
be carried away in open ditches, although special conditions are 
occasionally encountered which require supplementary tile drains. 
The cross section commonly adopted for roads lends itself natu- 
rally to the construction of drainage ditches at the sides of the 
travelled way, and these are usually the principal dependence for 
the disposition of storm water. 

Run-off.— -The capacity and slope of side ditches required to 
insure adequate surface drainage will be affected by the amount 
and nature of the precipitation in the region where the road is 
built. The annual rainfall in a region may amount to several feet, 
but may be well distributed throughout the year with an absence 
of excessive rainfall for short periods; that is, flood conditions 
may rarely occur. In other areas, the annual rainfall may be com- 
paratively small and the precipitation occur at a very high rate, or 
it may be at a low rate extending over a considerable period. 
These peculiarities must be known before an adequate drainage 
system can be planned. 

It is almost universally true in the United States that precipi- 
tation at a high rate will be for a relatively short duration, and 
during these short periods, which usually do not exceed thirty 
minutes, a portion of the water that falls on the areas adjacent to 
the road and that drains to the road ditches will soak into the 
soil and therefore not reach the ditches along the road. The 
extent to which the water is taken up by the soil will vary with 
the porosity of the soil and the character of the growth thereon. 
Cultivated land will absorb nearly all of the water from showers 
up to fifteen or twenty minutes* duration; grass land, a some- 
what smaller percentage ; and hard-baked or other impervious soils 
will absorb a comparatively small amount. Rocky ground and 
steep slopes will absorb very little storm water. 

The surface of the road is designed to turn water rapidly to 
the ditches, but when the material is the natural soil, there is al- 
ways considerable absorption of storm water. Surfaces such as 
sand-clay, gravel and macadam do not absorb to exceed 10 per 
cent of the precipitation during short showers. Bituminous sur- 
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faces, brick and concrete pavement do not absorb an appreciable 
amount of storm water. 

Generally it is best to assume that if a rain lasts for forty-five 
minutes or more, all of the water will run off, as the soil will 
reach a state of saturation in that time. This is not true of deep 
sand, but is for nearly all other soils. 

The ditch capacity needed will therefore depend upon the area 
drained, the character of the soil, the slopes and the rainfall char- 
acteristics of the region, and upon the nature of the road surface. 

The velocity of flow varies not only with the grade, but with the 
shape of the cross section, cleanness of the channel, the depth of 
water in the channel, alignment of the channel, and the kind of 
material in which the channel is formed. It is not necessary to 
go to great refinement in the design of the side ditches for the 
ordinary case where the water is carried along the road for only a 
few hundred feet. The ditches are made of ample capacity by 
using the commonly accepted cross section for a road, which will 
be discussed in a later paragraph. But where large areas must be 
drained by the road ditches, it is desirable to design carefully the 
side ditches. The bases for that design is too lengthy to be in- 
cluded herein. 

Ordinary Design of Ditches. — For grades of 1 per cent or less, , 
the bottom of the ditch should be at least 3^ feet lower than 
travelled surface of the road. The grades greater than 1 per cent 
this depth may be decreased one foot, and for grades of 4 per cent 
and upward, the depth may be still less. These general rules for 
depth are susceptible of variation, but are believed to be the 
minimum except in arid or semi-arid climates. It is far better 
to be too liberal in ditch allowance than to be too conservative. 
In arid or semi-arid regions, the ditch design will be based on the 
necessity of providing for flood flow and preventing damage for 
erosion. Ordinary drainage requirements will be satisfactory with 
the ditch about one foot deep. 

If the topography adjacent to the road is such that it is evident 
considerable storm water will flow from the adjacent land to the 
road ditches, the design must be modified to take this into account. 
Sometimes such water can be diverted by ditches well back from 
the road, and thus prevented from flowing into the side ditches 
along the roadway. It is especially desirable to divert water, 
which would otherwise flow down the slope of a cut, by means of 
a ditch on the hillside above the upper edge of the slope of the cut. 

Ditches are not effective unless they afford a free flow through- 
out their length and have an outlet to an adequate drainage chan- 
nel of ample capacity. Therefore, ditch grades should be estab- 
lished by survey, especially if the gradient is less than 1 per cent, 
and the construction work should be checked to insure that the 
ditch is actually constructed as planned. A few high places ir 
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ditch will greatly reduce the effectiveness, although these may 
appear at the time of construction to be slight. Constricted places, 
such as might be due to a small amount of loose earth left in the 
ditch, are always to be avoided. 

Where the side ditch passes from a cut to the berm alongside 
a fill, the ditch should be excavated throughout in the undisturbed 
natural soil, 5 feet or more from the toe of the slope of the fill, 
and along the filled portion of the road there should be a berm 
of 3 or 4 feet between the toe of the slope of the fill and the near 
edge of the ditch. 

Safety. — The slope from the travelled part of the road to the 
ditch should be not greater than 3 on 1, so as to eliminate danger 
of overturning if a vehicle is forced to the ditch. 

Underground Water 

In a preceding paragraph, mention was made of the fact that 
only a part of the storm water runs off over the surface of the 
ground, the larger part being absorbed by the soil. The water 
thus absorbed flows downward through the pores in the soil until 
it is deflected laterally by some physical characteristic of the soil 
structure. The movement of underground water is effected by 
many circumstances, but only two conditions need be discussed 
herein. 

Underground water, like surface water, tends to attain a level 
surface, but in so doing it may need to flow long distances through 
the pores of the soil, and to overcome the resistance incident to 
so doing some head will be required. That is to say, the water 
will be higher at some places than at others. If a cut is made in 
grading the road, the road surface may actually be lower than the 
ground water level in the land adjoining the road. As a result, the 
water will seep out of the side slopes in the cut and keep the 
ditches wet, or even furnish enough water to occasion a flow in the 
ditch. Similarly, the higher head of the underground water near 
the top of a hill may result in ground water coming quite close to 
the surface some distance down the hill. In the past tile drains 
along the road have been widely used to minimize the effect of this 
underground water, but their efficiency in that respect is in grave 
doubt. 

Sometimes the ground water encounters an impervious stratum 
as it flows downward through the soil, or one that is less pervious 
than the surface soil. When such is the case the water will flow 
along this stratum; a spring will be found at that point. This 
may be on a highway. Or the impervious stratum may not out- 
crop, but may lie only a few feet under the surface of the road, 
in which case the road surface will be so water-soaked as to be 
very unstable. This condition can be corrected by tile laid so as 
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to intercept the flow at a depth that precludes damage to the road. 
Commonly, the tile will be laid diagonally across the road some 
distance above the section where the effect of the water was noted, 
and will be turned parallel to the road and carried under one of 
the side ditches to an outlet. 

Tile Drains. — Where the topography is flat and climatic con- 
ditions are such that the roadway at times becomes saturated be- 
cause of underground water rising to a level is lowered by means 
of tile underdrains. The function of the tile drains in such cases 
is precisely the same as when employed in land drainage. 

Road Foundations 

The transition from horse-drawn to motor traffic has come 
about so quickly that it has been impossible to revise construction 
methods and design rapidly enough to keep pace with traffic re- 
quirements. Formerly, the emphasis was placed on the construc- 
tion of a smooth and durable wearing surface. The loads were 
not so heavy as to require minute attention to the foundation, and 
the wearing surface was constructed as a crust which was usually 
strong enough to bridge over weak places in the foundation. Now, 
the engineer must not only provide a wearing surface of sufficient 
durability and smoothness to be satisfactory for high-speed traffic, 
but must also provide a foundation of sufficient rigidity to carry 
loads about ten times as heavy as those formerly provided for. 

The only safe plan seems to be to design a road slab of suffi- 
cient stability to distribute the loads over a large area of sub- 
grade. With such types of surface as Portland cement concrete 
and monolithic brick, the foundation and wearing surface are 
integral. The foundation for roads with a bituminous wearing 
course may be of Telford, ordinary broken stone, or of Portland 
cement concrete, but the requirements on all main roads are be- 
coming so rigid that Portland cement concrete is likely to prove I 
most economical. 

It is certain that to try to economize in the construction of the \ 
foundation course is to invite disaster, and the trend is decidedly * 
toward heavier and better constructed foundations. The exact ' 
type and design will logically vary with the character of the soil 1 
upon which the road is constructed, but dependence cannot be _■ 
placed on tile drains for keeping an absolutely stable foundation. 



SAND-CLAY ROADS 

By W. S. Keller 
Slatt Highway Engineer of Alabama 

A WELL constructed and maintained sand-clay road is ideal 
for a reasonable daily traffic. Like a great many things that 
can be purchased at a low price, the sand-clay road has not 
been appreciated as it should, also like the cheap article purchased 
they are given generally half-hearted or no maintenance. A great 
deal has been learned within the last four or five years by road 
builders of this comparatively new kind of highway. From the 
first method of building a narrow roadway with a coating of from 
four to six inches of well mixed sand and mineral clay, has been 
evolved the 24 to 30-foot roadway with low crown, wide ditches, 
easy curves and low grades with from 10" to 12" of surfacing 
material. In other words it has developed that this new kind of 
road article is really worth spending a little money on and worth 
preserving. 

It requires no little skill to so construct a sand-clay road as to 
make the surface entirely uniform and free from places with 
excess sand or excess clay. Unlike a gravel or macadam road the 
surfacing material comes from many pits, generally averaging one 
to the mile. This is one of the factors that makes the road cost 
much less than other surfaced roads. The varying qualities of the 
material can be easily detected by an experienced inspector, but 
with the most careful observation of all material going to the road 
an occasional wagon load will contain too much sand or too much 
clay with the resultant bad place in the surface. It is really diffi- 
cult for a contractor to deliver to the engineer a perfectly finished 
sand-clay road. It requires careful maintenance for at least a 
year to bring the road to its prime. During the year all weak 
spots will develop. Where sand appears to be in excess additional 
clay can be worked in and vise versa. 

The Alabama plans and specifications provide for a graded sur- 
face of 24 feet upon which the surfacing material is placed to a 
width of 15 feet. If the graded surface is of an insecure soil or 
of sand the entire 24 feet is surfaced. In any event when the road 
is finished not less than eighteen feet is surfaced, made possible 
by the spreading of the material with the grading machine. 

The following is taken from the Alabama specifications: 
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and as near the right-of-way as practicable; or, in the event that it is im- 
practicable lo secure suitable top soil or natural mixed sand-clay, the sur- 
face shall consist of an artificial mixiure of sand and clay, the materials for 
which artificial mixture shall be obtained from places designated by the 
engineer. Before any surfacing material is used it shall first have been 
approved by the engineer. The surfacing material shall be free from trash 
or other foreign matter and contain no stones or boulders that would fail to 
pass a one and one-half (1%) inch ring. Should any such non-road build- 
ing material be placed on the road, it shall be removed by the contractor at 
his own expense." 

"Construction Methods.— Case I. Where the surfacing consists of either 
top soil or natural sand-clay that has been approved for use without the ad- 
mixture of any material, it shall be evenly spread on the subgrade to such 
depth that when compacted the surface will have the compacted thickness 
shown on the plans. The material shall be dumped on the subgrade in 
longitudinal rows containing not more than one-third (1/3) of a cubic yard 
to 10 lineal feet, and the number of rows shall be such that when the mate- 
rial is spread, the desired cross-section and thickness of surface will be 
obtained. After sufficient material has been dumped in this way for one 
hundred or two hundred (100 or 200) linear feet of road surface and before 
any part of the rows have commenced to pack, it shall be spread approxi- 
mately to the required cross-section and harrowed lo secure uniformity. 
The spreading may be done by hand or with a road machine in the follow- 
ing manner; (a) The machine shall be run over the road with the blade 
set so as to scrape off the tops of the piles and fill in the spaces between; 
(b) The outside edges shall be done over with the blade set so as to pull 
tiie top soil or sand-clay toward the center ; (c) The grading machine shall 
be run over the shoulders so as to pull the shoulder material up against the 
surfacing material and thus bring the entire road surface approximately to 
the required cross- section. The surfaced portion of the road shall then be 
harrowed with either a tooth or disc harrow until uniform density is se- 
cured, after which the road shall be brought to the required cross-section 
and so maintained until accepted. The shaping or reshaping of the surface 
shall be undertaken only when the weather conditions are such that the 
loosened surfacing or shoulder material will be readily compacted by traffic 
to form a well bonded surface." 

"Case 2. Wlien the surfacing material is to consist of an artificial mix- 
ture of sand and clay, made by mixing the material of the roadbed with sand 
or clay from some other source, the construction shall proceed in the fol- 
lowing manner : (a) The surface of the roadbed shall be thoroughly 
loosened by plowing and harrowing to a depth of from 4 to 8 inches, ac- 
cording to the nature of the two materials to be mixed, and as the engineer 
may direct, (b) The material to be added shall be dumped and spread 
in the manner described for Case I. (c) The added material shall be 
thoroughly mixed and incorporated with the material of the roadbed. The 
mixing shall be done by means of plowing and harrowing and shall con- 
tinue until the engineer is satisfied that the two materials are thoroughly 
mixed in proper proportion, A part of this mixing shall be done when the 
road is wet so that the surface will be puddled, (d) If. after mixing the 
two materials as above described, a deficiency of the added material is ap- 
parent at any point, such deficiency shall be immediately corrected by 
spreading more of the added material at that point and contiTiuing the mix- 
ing as above described, (e) After the mixing is complete, as above speci- 
fied, the road shall be shaped and maintained as provided in Case 1, except 
that wherever a poor mixture is observed, it shall be corrected by additional 
mixing or by adding necessary material and mixing." 

"Case 3. When the surfacing material is to consist of an artificial mix- 
ture of sand and clay, both of which materials are to be obtained from with- 
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oiii the road, the const ruction shall proceed in the following manner: 
(a) The materials shall be spread in staccessivc layers on the road and 
mixed in place. The engineer will determine the order in which the two 
materials shall be spread, as well as the depth of layers for each material. 
(_b) The dumping and spreading of the materials shall be done as specified 
for Case I. (c) The mixing of the two materials and the shaping and 
maintaining of the road shall be done as specified for Case 2." 

"Basis of payment. The contract price per cubic yard for top soil or 
natural sand-clay surfacing material shall be full compensation for loosen- 
ing, loading, spreading, and harrowing, and for hauling the surfacing mate- 
rial, as well as for shaping and maintaining the surface true to cross-section 
until the road is accepted. In the case of an artificially mixed surface the 
materials brought on to the road will be paid for at the contract price per 
cubic yard for top soil or natural sand-clay surfacing material, which will 
include all the items mentioned above except harrowing, and the contract 
price per square yard for mixing will be full compensation for all necessary 
harrowing, plowing or other mixing. Measurement of all top soil or sand- 
clay surfacing materials will be made in trucks, wagons or cars, as it is 
delivered on me road, except that where the surfacing material is hauled 
in scrapers or shoveled onto the road, It will be measured compacted in 
place on the road." 

It is the observation of the writer that sand-clay surfacing will 
wear at the rate of one inch a year. Every two years the road 
should be resurfaced with about three inches of material measured 
before compacting and the resurfacing work should be done in the 
spring of the year. If the resurfacing is done in the dry summer 
months it will be found difficult to get a bond between the old sur- 
face and the new material. 

Sand and clay is a great asset to the Southern States and as more 
and more miles of road is taken over by the States for constant and 
systematic maintenance the more will this kind of road be appre- 
ciated by the public. 




GRAVEL ROAD SUITABLE FOR LIGHT TRAFFIC 

By Charles J, Bennett 

Slate Highway Commissioner of Connecticut 

THE popularity of gravel as a road material is shown by the 
fact that of the 28,135 miles of Federal aid roads completed 
or under contract on November 1, 1921. over 10,000 miles 
or nearly 36 per cent were surfaced with gravel. 

In spite of the fact that a tremendous amount of money is 
being spent in the construction of State and Federal highways 
throughout the United States, there must remain a tremendous 
number of miles of highway which cannot be improved by either 
one of these agencies. These highways at the present time are, 
many of them, constructed of inferior material even where de- 
posits of good material are available. 

It is evident that the improvement in methods of transportation 
demand an improvement in the type of road constructed on the 
ordinary highway, and for this purpose there can be no material 
so nearly universal and so satisfactory as gravel. There are few 
sections of the country where gravel is not available, and there 
are few roads which could not be improved by the use of gravel 
intelligently applied. 

Types of gravel road vary between very wide limits. In gen- 
eral, they may be classified under three heads; namely, the roads 
built of gravel by the feather -edge method ; the road built of 
gravel by the trench method, and the road built of screened gravel. 
These types are classified in the order of their cost of construction, 
the feather -edge method road being the cheapest type. The cost 
increases as refinements are added in the construction of the road. 

In places where considerable gravel occurs, it is possible to 
build roads by either one of the first two methods without doii^ 
very much work on the material, but where the material is unsatis- 
factory or where a higher type of construction is necessary, the 
use of screened gravel is advised. 

In general, roads of this type are easily repaired where the 
material is available and of the same character of which the road 
was originally built. It is comfortable to pass over, and unless 
subjected to excessively heavy traffic, is one of the most satisfac- 
tory types of road at present known. 

It is impossible to give an average cost of construction for roads 
of this type, as methods of construction are different, and the cost 
of labor and. material varies in different sections of the country. 
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Gravel for road-building purposes should consist of material 
formed from hard stone particles. It should not contain too much 
loam or clay, probably not in excess of from 8 to 15 per cent of 
this material in case the road is not to he treated with bituminous 
coating. If treated with bituminous coating, a gravel road should 
be free from clay or loam, and should present to the bituminous 
material a clean, sharp sand and gravel surface. 

The above statement gives rise to a general division in the con- 
struction of gravel roads under two heads : First, those gravel 
roads which are not to be treated; and, second, those that are. 
When a road is not to be treated with bituminous material, it 
should contain, as stated above, from 8 to 15 per cent of binding 
material, while in the second case, binding material should be 
entirely eliminated and the road made up of porous material which 
would allow the bituminous surface to secure a firm grip on the 
stone particles. 

Roads of this type are easily repaired. At the same time they 
are easily destroyed when subjected to heavy and fast travel. In 
other words, when the travel increases beyond what is known as a 
light amount of traffic- — up to and including five hundred motor 
vehicles per day with no trucks in excess of eight tons, total load, 
in the wet season of the year — the road should be included in the 
State highway type of construction and built with a heavier and 
stronger surface. 

The ordinary maintenance of grave! roads on the lighter traffic 
roads can easily be taken care of with a split log drag or some 
modification of this instrument. The drag should be used con- 
tinuously and immediately after rain storms or when the winter 
is over and the frost is coming out of the ground. 

The reconstruction of gravel roads should he done in the spring 
when the road is soft and new material can be easily incorporated 
with the old. 

The cost of maintenance varies between wide limits. This 
variation is due to the variations in the kind and weight of traffic, 
the character of gravel, the width of the road and the climate in 
which it is built. 
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ASPHALT HIGHWAYS 

By The Asphalt Association 

ASPHALT is the oldest waterproof adhesive known to man."" 
It invariably originates in petroleum, whether produced by 
natural agencies or at a petroleum refinery. In simple lan- 
guage it may be defined as a semi-solid sticky product formed by 
partial evaporation or distillation of certain petroleums. Petroleum 
which yields asphalt by these simple processes is known as asphaltic 
petroleum and actually carries the asphalt dissolved in relatively 
volatile oils. When these oils are removed by evaporation or 
distillation the asphalt is left. 

Asphalt formed at or below the earth's surface by natural pro- 
cesses of evafwration or distillation is commonly termed native 
asphalt. If produced in a still at a refinery the term petroleum 
asphalt is sometimes used to describe it There is no essential dif- 
ference between native asphalt and petroleum asphalt except that 
the former has usually become mixed with mineral or vegetable 
matter, while the latter is practically 100 per cent pure asphalt. 

Pure asphalt belongs to a class of materials known as bitu- 
mens, which dissolve completely in the chemical known as car- 
bon disulphide. Ordinary vegetable and mineral matter do not dis- 
solve in carbon disulphide. If mixed with asphalt they can there- 
fore be separated by treating the mixture with carbon disulphide 
and filtering off the dissolved asphalt. This method is used to 
determine the percentage of asphalt present. 

Asphalt formed within the earth sometimes seeps to the sur- 
face through fissures in the overlying rock formation and collects 
in natural depressions. Seepages of asphaltic petroleum may also 
collect in a similar manner and through loss by evaporation gradu- 
ally harden to asphalt. Thus an asphalt spring or asphalt lake is 
formed depending upon the size of the deposit. 

In certain cases porous rock formations impregnated with 
asphalt are exposed by erosion and any resulting seepage seldom 
has an opportunity to collect in paying quantities. The rock, 
usually a sandstone or limestone, permeated with asphalt, is known 
as rock asphalt. Under favorable conditions such material is 
quarried and crushed, after which it is softened by heat and laid 
as a paving material in much the same manner as will be later de- 
scribed for artificial mixtures of asphalt and mineral matter. 

In certain instances, seepages of asphalt collect in large veins 
or faults in the rock structure and here, under the action of heat. 
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become hard and brittle. Such products are mixed in the same 
manner as coal. They are usually of little interest in the paving 
industry, but are utilized mainly in the manufacture of asphalt 
products for various other purposes. 

Refining Lake Asphalt 

Crude lake asphalt must invariably be refined before it is suit- 
able for use in highway construction. The refining process is 
conducted in large metal tanks heated by means of steam coils and 
equipped with perforated pipes through which air or steam is 
forced for the purpose of agitation so as to prevent local over- 
heating and consequent injury of the asphalt. The chunks of 
crude asphalt are thrown into the tank and melted. The tem- 
perature is then gradually raised until all water and light oils are 
evaporated. Vegetable matter floats to the surface and is skimmed 
off while the coarser particles of mineral matter settle at the bot- 
tom. The refined asphalt may then be drawn off and barrelled. 
It is invariably too hard for direct use and must be softened to 
suitable consistency by mixing it with a fluid petroleum product 
known as flux Oil. 

The fluxing process is sometimes conducted in the original tank 
after the crude asphalt has been refined. It consists merely in 
agitating the asphalt with the proper amount of flux oil until a 
homogeneous product of the desired consistency is produced. 
When the fluxing process is not carried out at the refinery the 
refined asphalt must be fluxed at the paving plant before it is 
mixed with the other constituents of the pavement. Refined as- 
phalt, too hard for direct use, is commonly termed R. A. When 
fluxed to suitable consistency it is known as asphalt cement and 
often called A. C, 

Recovering Asphalt from Petroleiun 

Asphalt is refined from crude asphaltic petroleum in 50,000 gal- 
lon cylindrical iron stills, set horizontally and heated from below. 
Inside they are equipped with perforated pipes through which 
steam is forced during refining. The process is very simple and 
quite similar to that described for lake asphalt except that, be- 
cause the volatile products have considerable commercial value, 
they are carried off from the top of the still through a vapor line 
and condensed in water-cooled coils. 

The temperature of the oils in the still is never allowed to exceed 
600° or 700° F. and this coupled with steam agitation prevents 
injury to the asphalt left behind. As distillation progresses the 
material remaining in the still Incomes more and more viscous 
until finally a semi-solid or solid residue is produced. Distillation 
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is Stopped when the asphalt has reached the desired consistency. ^H 
No fluxing is therefore necessary. ^H 
In the manufacture of asphalt fillers for brick pavements it is ^^| 
customary to blow air through the melted asphalt at a certain ^H 
stage in the refining process. This produces a higher melting ^H 
point asphalt than would be produced by straight steam distil- ^^M 

Except for water which is removed by distillation, petroleum is ^H 
practically pure bitumen. It therefore follows that petroleum as- ^H 
phalt is [lure bitumen, and its use does not have to take into ac- ^^M 
count the presence of vegetable and mineral matter. ^H 

Asphalt Production and Importation ^H 

The accompanying chart plotted from statistics of the Geo- ^H 
logical Survey shows the growth of the asphalt industry in the ^H 

PfiooucTfon & Importation or Asphalt ^M 
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asphalt was produced from petroleum than was imported from 
Trinidad and Venezuela. 

Asphalt Types of Construction 

Asphalt is used in the construction of 4 distinct types of asphalt 
pavement ; asphalt macadam, asphaltic concrete, sheet asphalt and 
asphalt block. 

The asphalt macadam consists of a course of broken stone to 
which melted asphalt is applied so as to coat and penetrate the 
entire course. Stone chips are then spread to fill the surface voids 
and followed with a seal coat of hot asphalt and stone chips. 

Asphaltic concrete consists of an intimate mixture of asphalt, 
broken stone or gravel sand and mineral dust laid and compacted 
hot usually in a single course. A seal coat is sometimes used to 
finish off the surface. 

Sheet asphalt is constructed in two courses. The lower, an 
asphaltic concrete, is known as binder course. The top course is 
composed of a mixture of asphalt with carefully graded hand and 
mineral filler. 

Asphalt blocks are composed o£ asphalt concrete, molded under 
great pressure. The blocks are laid upon a sand or mortar cushion 
in the same manner as brick. 

As a filler for brick pavements hot asphalt is ordinarily 
squeezed over the surface of the brick, after they have been laid, 
so as to fill the spaces between the brick. For stone block pave- 
ments it is customary to use a grout composed of a mixture of 
equal parts of hot sand and asphalt. 

For expansion joints for monolithic pavements asphalt is often 
premolded into strips to be inserted in the joint slots. 

Consistency of Asphalt 

For every type of construction in which asphalt is used it is of 
the utmost importance that the asphalt cement be of proper con- 
sistency. Consistency is determined by means of a penetration 
machine which records the distance that a standard needle will 
penetrate a sample of the asphalt. 

The test is ordinarily made by bringing the needle under a load 
of 100 grams in contact with the surface of the asphalt, main- 
tained at 77° F. and noting the distance that it penetrates during 
a period of 5 seconds. If the needle penetrates 50 units the as- 
phalt is said to have a penetration of 50. It is evident that by 
this test the harder the asphalt the lower is its penetration. While 
there are a number of other tests for asphalt the penetration test 
is the most important and in refining is used as a control of con- 
sistency. This test is almost invariably included in asphalt specifi- 
cations. 

For the four main types of asphalt pavements which have been 
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briefly described, the following table shows the proper limits of 
penetration of the asphalt cement. It will be noted that for each 
type the controlling factors are traffic and climatic conditions. 
The lowest penetration asphalt, or in other words, the hardest, is 
required for asphalt block, in order to allow for handling without 
injury. Considering the other three types the following should 
be noted: Other conditions being the same, penetration of the 
asphalt decreases as the mineral aggregate becomes finer. For 
each t)l)e the penetration decreases as traffic becomes heavier and 
in like manner the penetration decreases as the climate becomes 
warmer. 

Asphalt Macadam Construction 

Coming now to the use of asphalt in highway construction the 
asphalt macadam may be first considered. This pavement is 
usually laid upon an old road bed or upon a well consolidated 
broken stone base. A course of clean broken stone averaging 
about 2j4 inches in diameter is first spread and rolled to interlock 
the fragments. Hot asphalt is then applied at the rate of approx- 
imately lyi gals, per square yard. 

One method of application is by means of hand pouring j)ots 
equipped with wide flat spouts. By carrying the pot directly 
across the road with the spout close to the surface very uniform 
distribution may be secured if the distance to be covered is cor- 
rectly measured for the quantity of asphalt in the pot. 

Penetration Limits for Asphalt Cement 



#■% i* T^ A. 


Traffic 


Temperatiares 


Type of Pavement 


Low 


Moderate 


High 


Asphalt Macadam. . . 


Light 

Moderate 

Heavy 


120-150 
90-120 
80-90 


90-120 
90-120 
80-90 


80-90 
80-90 
80-90 


Asphaltic Concrete . . • 


Light 

Moderate 

Heavy 


60-70 
60-70 
50-60 


60-70 
60-70 
50-60 


50-60 
50-60 
50-60 


Sheet Asphalt 


Light 

Moderate 

Heavy 


50-60 
50-60 
40-50 


50-60 
50-60 
40-50 


40-50 
40-50 
30-40 


Asphalt Block 


Light 

Moderate 

Heavy 


15-25 
15-25 
15-20 


15-25 
15-20 
10-15 


10-15 

10-15 

5-15 


Grouted Joint Filler. . 


All 


80-100 


60-80 


50-70 








Poured Joint Filler. . . 


All 


40-50 


40-50 


30-40 
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When the asphalt is applied by hand pouring it is ordinarily 
melted and heated in portable kettles at the side of the road. 
Before application it should be raised to a temperature of 275 
to 350° !•'. so as to be sufficiently fluid to penetrate the broken 
stone course for its entire depth which is about 2}^ inches. If not 
hot enough it will congeal at the surface and will not penetrate 
uniformly, while if heated too high its binding properties will be 
injured and it may catch fire. Careful control of temperature with 
a thermometer is therefore advisable. 

Application of the hot asphalt is frequently made by means of 
a large pressure distributor of which there are a number of satis- 




Heavy Bus Traffic 



and Fifty-ninth Street, 



factory makes. Such distributors, mounted on a motor chassis 
pass over the broken stone course at a uniform rate of speed and 
distribute the asphalt for a width of 6 to 8 feet, from a line of 
nozzles set close to the road surface in a frame at the rear of the 
machine. The asphalt is carried in a large cylindrical tank and 
is forced under pressure through the spraying nozzles. When 
properly designed and operated these distributors spread the 
asphalt very uniformly at any desired rate of application. Over- 
lapping treatment should be carefully avoided and any places 
missed by the distributor should be treated by hand pouring. 

Immediately after the first application of asphalt has been made 
and progressing with it, a thin uniform layer of 94-inch broken 
stone is broadcasted over the surface in just sufficient quantity 
to fill the surface voids after rolling. When the pavement has 
been thoroughly rolled, it is carefully broomed in order to remove 
all surplus loose material, and a second application of hot asphalt 
is made at the rate of approximately one-half gallon per square 
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yard. If hand pouring pots are used the lines of distriburion 
should preferably cross those of the first application. When the 
second treatment is covered with small size broken stone and 
rolled a waterproof seal coat is formed. 

In finishing the pavement it should be rolled until the surface 
is smooth and uniform. The use of an excess of broken stone 
cover should be avoided as it will grind up to dust and promote 
early disintegration of the seal coat. 

In the construction of asphalt macadam it is essential that the 
broken stone be clean and dry when the asphalt is applied, and 
that the air temperature should be relatively warm. The course 
of laoge broken stone should be of uniform size so as to faciU- 
late uniform distribution of the asphalt throughout. When prop- 
erly constructed this type of pavement will successfully carry 
relatively heavy traffic, and it offers the advantage of low first 
cost. 

Asphalt Paving Plants 

The materials for asphaltic concrete and sheet asphalt pave- 
ments are prepared at an asphalt plant which may be stationary, 
portable or semi -portable, according to the volume and distribu- 
tion of work in a given locality. The function of the plant is to 
manufacture from mineral aggregate and asphalt a hot paving 
mixture which will be delivered upon the road or street under 
such conditions that it may be immediately spread to the desired 
thickness and compacted by rolling. All details of its operation 
should be under competent supervision. 

A brief description of one type of plant will serve to illustrate 
the general plant operation. At one end is placed a continuous 
elevator of the belt and bucket type into which broken stone, sand 
or other mineral matter is fed from nearby storage piles. The 
elevator discharges into a cylindrical metal drum set over a fire 
box. As the drum revolves the aggregate passes through and is 
dried and heated by meeting the hot gases from the furnace which 
discharge through the drum. The hot aggregate is then lifted by 
means of an elevator to a hot storage bin, sometimes being first 
screened into different sizes. The bin discharges into a measuring 
box on the mixing platform where operators are stationed to pro- 
portion and handle the mix. Here the proper quantities of hot 
aggregate and asphalt are weighed out for each batch to be mixed. 
The asphalt is heated in kettles, and here, if too hard it is a 
fluxed to proper consistency. It is forced through pipes to a 
weighing bucket on the mixing platform. The mixer is set so as 
to discharge directly into wagons or trucks below the platform and 
usually consists of an iron box equipped with a double set of 
blades revolving on two horizontal shafts extending through the 
box. 
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The mixer is first charged with the mineral aggregate, including 
limestone dust or Portland cement filler, if any is to be used. 
After preliminary mixing the hot asphalt is added and mixing 
continued for one or two minutes until every particle is uniformly 
coated. The mix is then dumped into a truck and another batch 
prepared. 

Asphalt Mixture 

There are two distinct types of asphaltic concrete mixtures, one 
known as coarse aggregate and the other as fine aggregate. In 
the former, broken stone or gravel averaging 1^ inches in diam- 
eter predominates, the sand and limestone dust serving mainly as 
void filling material. In the latter, sand predominates, and broken 
stone of about J^ inch in diameter is used to only a limited extent. 
In this type, as well as the sheet asphalt, it is extremely important 
that the sand meet certain grading limitations in order to secure a 
mechanically stable mixture. 

Careful inspection of the following details is necessary in plant 
operation. The temperature of both aggregate and asphalt must 
be controlled within comparatively narrow limits depending upon 
the type of mix. The grading of the mineral aggregate must be 
tested and also kept within suitable limits and proper proportions 
of the different constituents of the mix must be accurately main- 
tained. 

Laying Asphalt Mixtures 

It is important that the asphalt paving mixture be delivered at 
the site of work at the proper temperature for spreading and 
compacting, usually between 225° and 325° F. In cool weather 
it should be protected during the transportation by means of a 
tarpaulin. The loads should never be dumped directly in place, 
but should be shoveled from piles. It is then uniformly spread 
by means of hot rakes to such depth as after compaction will 
produce the desired thickness, usually Ij/^ to 21/^ inches. If curbs 
or gutters have not been previously constructed the mix should be 
spread between temporary side supports, such as planks of suit- 
able thickness which are allowed to remain in place until after 
the pavement has been compacted by rolling. 

While the mix is still hot and as soon as possible after raking 
it should be compacted by rolling with a self-propelled roller. For 
this purpose a 10-ton three-wheel roller may be used on coarse 
aggregate mixes, but tandem rollers weighing 7 to 10 tons are 
more commonly employed for all types of mixes. 

Rolling should start longitudinally at the sides and proceed 
toward the center of the pavement. After longitudinal rolling 
it is then advisable to subject it to diagonal rolling in two direc- 
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tions, the second diagonal rolling being made to cross the lines 
of the first. When the pavement is sufficiently wide it should, in 
addition, be rolled at right angles to the center line. To prevent 
adhesion of the hot mixture to the roller the wheels should be 
lightly mopped with water or kerosene. Rolling should be con- 
tinued until no further compression is possible in order to pro- 
duce a dense stable pavement. 

Joints are necessary at the end of each day's work and may be 
made in a number of ways. An excellent method is to lay planks 
of suitable thickness directly across the road and to roll the mix 
■ against these planks. Just before the laying of the mix is con- 
tinued the planks are removed and the exposed edge cut back 
to the full depth and lightly painted with hot asphalt. Properly 
made joints are invisible after completion of the pavement. 




The coarse aggregate asphaltic concrete pavement is ordinarily 
finished off with some sort of seal coat to fill the surface voids 
as otherwise the texture of the surface is rather rough and open. 
Sometimes a very thin layer of hot asphalt-sand mix is spread 
over the surface and rolled in. In other cases hot asphalt is 
squeezed over the surface at the rate of 1/5 to 1/3 gallon per 
square yard and covered with a light coating of stone chips- 
Fine aggregate asphaltic concrete and sheet asphalt pavements 
do not require a seal coat as the surface closes up and becomes 
smooth and dense under compaction. They are usually finished 
off with a light sweeping of limestone dust or Portland cement 
just before the final rolling. This serves to fill the very small 
surface voids and gives the pavement a pleasing apf>earance. 

No seal coat or other finish is given the asphaltic concrete lower, 
or binder, course of the sheet asphalt pavement. Such course he- 
longs to the coarse aggregate type and its surface is purposely left 
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somewhat open in texture so that the wearing course mixture will 
knit firmly to it. 

Although sheet asphalt is the most popular type of city pave- 
ment, asphaltic concrete has been laid in many municipalities, and 
its use on important state and county highways has grown rapidly 
during the past fifteen years. Portland, Oregon, with some 200 
miles of asphaltic concrete, appears to take the lead among Ameri- 
can cities in such construction. 

That properly constructed asphaltic concrete will successfully 
withstand intensive traffic has been demonstrated by numerous 
examples, such as sections of the famous heavily traveled Michi- 
gan Boulevard, Chicago. A decided advantage possessed by 
asphaltic concrete over many other types is that it may almost 
invariably be made to utilize available local material. 

Of all the higher types of pavement sheet asphalt is more ex- 
tensively used in cities than any other. New York and Chicago 
each have approximately 1,000 miles. Fifth Avenue, New York, 
which is said to carry the heaviest travel of any street in the 
world, is paved with sheet asphalt. In addition to the thousands 
of quick moving business and pleasure vehicles which daily 
traverse this pavement, there are in operation 275 motor buses, 
weighing when full 8V^ tons each. Sections of this pavement 
from 5 to 20 years old give ample evidence of the adaptability of 
sheet asphalt to severe traffic conditions. In addition, it is of 
interest to note that tJie longest recorded tire life for motor buses 
has been obtained on Fifth Avenue, 



Asphalt Block Pavement 

The asphalt block pavement is constructed of blocks composed 
of a dense fine aggregate asphaltic concrete. These blocks are 
manufactured at a central plant and sold directly to the consumer. 
The asphalt block plant is similar in many respects to an ordinary 
paving plant, but is equipped with powerful hydraulic presses for 
moulding the block from hot asphaltic concrete. Upon emerging 
from the press the blocks are carried on an endless belt under 
cooling water and are then stored in piles until needed. 

In the pavement the blocks are set very close together upon a 
thin cement mortar bed and are not rolled. A light covering of 
sand is used to finish off the pavement. 

Upon being subjected to heavy traffic the asphalt blocks fre- 
quently amalgamate at the surface so that the joint spaces are 
practically eliminated and the pavement closely resembles sheet 
asphalt. When, however, the asphalt cement is very hard and the 
trafSc relatively light the appearance of a block pavement is re- 
tained. To reduce slipperiness on steep grades the blocks are 
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sometimes laid with cement grout joints which are tooled back to 
a depth of J4 inch. Special forms of anchor block having a 
prejection which is forced into the mortar bed are sometimes 

Asphalt Concrete on Old Macadam Foundation, Logan Boulevard, Chi- 
cago, HI, Laid in 1911 

placed in the pavement in single courses where shoving under 
traffic is otherwise likely to occur. 

Use of Asphalt Filler 

Asphalt is widely used as a filler for both brick and stone block 
pavements. One of the chief advantages of the asphalt filler is 
that it does not produce a rigid monolithic structure. The asphalt 
serves as a protective cushion to the brick, prevents cracks and 
efficiently waterproofs the pavement. By its use the noise of traffic 
is greatly reduced and repairs are readily made. 

In the case of brick pavements a blown type of hot asphalt 
cement is flooded over the pavement after the bricks have been 
laid and rolled. It is then squeegeed into the joints and over the 
entire surface which is finished with a dressing of sand, thus pro- 
ducing an asphalt mat. 

In stone block pavements a hot grout of asphalt and sand is 
used in like manner. 

In constructing monolithic pavements it is necessary to make 
adequate provision for expansion and contraction. This is most 
frequently done by inserting longitudinal and transverse joints 
where needed. Joint slots are constructed extending the entire 
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depth of the pavement and these are filled with a compressible or 
elastic material. 

Blown asphalt is widely used in the construction of expansion 
joints and when melted may be poured directly into the joint slots. 
In some cases a prepared asphalt filler in the form of premolded 
strips is inserted in the slots, and the surface of the joint sealed 
with a hot smoothing iron. 

Asphalt is used to a considerable extent in maintaining badly 
cracked monolithic pavements until it became necessary to resur- 
face them. As they appear such cracks should be filled with hot 
asphalt poured from a narrow spout pot so that a minimum 
amount overlaps on the surface. The joint should then be lightly 
sanded. With care such cracks may be filled just flush with the 
surrounding area so as to produce a reasonably smooth surface. 
Overfilling creates ridges in the pavement which make rough 
riding. 

Maintenance of Asphalt Pavements 

In common with all other classes of pavements, those con- 
structed with asphalt will eventually wear out and must be re- 
newed. With careful maintenance, however, the life of a well- 
constructed asphalt pavement may be extended over a long period 
of years. Recent paving statistics obtained from the leading cities 
of the United States show that the oldest sections of asphalt pave- 
ment still in satisfactory condition range from 20 to 46 years. 

The maintenance of asphalt pavements may be considered under 
two main heads: renewal of seal coat and replacement of worn- 
out spots. In the first case, which involves only the asphalt 
macadam and the coarse aggregate asphaltic concrete types, the 
seal coat may be rejuvenated or renewed by a surface treatment 
with asphaltic oil or asphalt cement and a cover of broken stone, 
in a manner similar to that used in the original construction. 

Wornout or rough spots in the pavement require patching, and 
this is ordinarily done by first cutting out the defective area so as 
to produce excavations with approximately vertical sides. There 
are two types of patches: the penetration patch and the mixed 
patch. The former is made by filling the hole with broken stone 
of suitable size which is tamped or rolled into place. Hot asphalt 
is then poured over the stones so as to bind them together, the 
surface voids filled with fine broken stone and the patch finished 
with a seal coat. Mixed patches are made by filling the hole with 
hot mix, preferably of the type used in original construction. 
Sometimes, however, an emulsified asphalt, which may be diluted 
with water, is used in the preparation of a coo! mix for the same 
purpose. In any case the mix should be thoroughly compacted so 
as to form a patch which is flush with the surrounding surface. 
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When too little or too hard an asphalt cement has been used 
original construction, when the aggregate is improperly graded, 
or when the pavement has aged with little or no traffic, cracks 
sometimes form in fine aggregate asphaltic concrete and sheet 
asphalt pavements. In such cases it is usually advisable to attempt 
no repairs to the cracks until the edges have worn away and 
roughness has developed. The pavement may then be cut back for 
some distance on each side of the crack and a patch put in. 

When a sheet asphalt surface has become so old and worn as 
to require renewal the surface heater method of resurfacing has 
been found quite satisfactory. The surface heater consists of an 
"or bringing hot air or superheated steam into contact 
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Asphalt Concrete 



with the pavement until the old mix has been softened to the re- 
quired depth, usually from J^ to 1 inch. All burned material is 
then removed from the heated area and immediately replaced with 
fresh hot mix, which is spread and compacted as in original con- 
struction. 

Merits of Asphalt Pavements and Foundations 

The asphalt paving industry could not have reached its present 
proportions had it not been for the intrinsic merit of asphalt pave- 
ments, which, as compared with other existing types, have been 
given a very high rating in tables of weighted factors prepared by 
leading engineers. 

It is generally recognized that properly constructed asphalt 
pavements are highly resistant to impact and abrasion under 
rapidly moving traffic and ofTer very low tractive resistance. They 
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are impervious, readily cleaned and therefore highly sanitary. 
They wear slowly and uniformly under traffic and are easily re- 
paired. After years of service they may be resurfaced with little 
or no waste of existing material, and, in addition, may he opened 
to traffic a few hours after construction. 

Recently the more general use of asphalt foundations for asphalt 
pavements has engaged the serious consideration of many engi- 
neers. In common with other types of pavements, failures are 
often the result of foundations which are inadequate to meet local 
subgrade, climatic and traffic conditions. The failure of a founda- 
tion will of necessity produce an unsatisfactory surface condition 
if it does not result in the absolute failure of the pavement proper. 
Under certain conditions, gravel, broken stone, slag and Portland 
cement concrete may be successfully utilized as a foundation for 
asphalt pavements, and old roads or pavements of almost any type 
may be so used. All have their place. 

There is one class of foundation involving the use of asphalt, 
commonly known as "black base." It may be of either the asphalt 
macadam or coarse aggregate asphaltic concrete type. Extending 
over a period of 40 years "black base" has been in successful use 
in a number of cities. It is used extensively in conjunction with 
an asphalt surface course in California and Oregon and is gener- 
ally regarded in that section as highly satisfactory. Because of its 
peculiar adaptability to withstand modern traffic conditions it ap- 
pears likely to be much more generally adopted in other sections 
of the country. The asphalt base is a powerful shock absorber, 
is waterproof, little subject to cracking, forms a close bond with 
the overlying pavement and is easily constructed. Experienced 
engineers are coming to believe that the all-asphalt highway has a 
promising future. 



1 



USE OF BITUMENS IN MAINTENANCE AND 

RESURFACING 

Revised by B. A. Anderson 
Of the United States Bureau of Public Roads 

SURFACE applications vary widely in character, according to 
their purpose. In most cases such an application is essentially 
a maintenance measure, but in the case of the bituminous 
mats or wearing courses used in California, or the mats now laid 
on new water-bound macadam, the first cost of such work is essen- 
tially a part of the first cost of the improvement. The practice in 
making such surface applications of any general type varies widely 
in different parts of the country, more widely than the practice in 
any other branch of road work. Whether greater uniformity will 
prove desirable or the work can be done successfully by a wide 
variety of methods cannot be definitely determined until the rec- 
ords of such work and of the traffic on roads are kept with more 
detail and uniformity than at present. The widespread interest 
in the subject is one of the leading characteristics of highway af- 
fairs, and is an evidence of the conditions mentioned. 

Such applications of bituminous materials are made upon many 
types of road surface, including shell, gravel, broken stone or slag 
macadam, bituminous macadam, bituminous concrete, and cement 
concrete. When the purpose of the treatment is essentially that of 
a dust palliative, the bituminous material used is of relatively thin 
fluid nature, and no covering material is ordinarily required; but 
when a protective mat over the road surface is desired, a heavier 
material of more adhesive character is applied and covered with 
solid material such as sand, clean gravel, stone screenings, or 
sometimes earthy material. Petroleum and tar products which 
may be utilized upon road surfaces are discussed in other chapters 
of this yearbook. 

In the surface treatment of roads it is necessary to consider the 
condition of the road surface before application. It is important 
that all ruts, holes, bumps, etc., be eliminated or repaired and that 
the surface be in the best possible general condition. A light film 
of dust may be desirable where a dust palliative only is applied, 
but where any mat treatment is contemplated it is essential that 
the surface be as clean and free from dust as possible. The 
amount of clay in a gravel surfacing which is subsequently to be 
treated should be kept to a minimum: largely on account of the 
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presence of this fine material, the success of bituminous treatments 
upon gravel roads has been quite varied. The best results are 
obtained on coarse, hard gravel, with only fines enough to hold the 
stone in place. 

It has been found that a surface application on a new water- 
bound macadam road may prove unsatisfactory, although if the 
road is exposed to traffic for three months the desired results are 
obtained if the treatment is properly carried out. This is prob- 
ably due to the large amount of fine, lightly bound dust on the 
roadway, which is removed by the early traffic, or to the greater 
stability of the road as a result of its consolidation by traffic. In 
New York, macadam roads finished so late in the fall that they 
cannot have three months' wear liefore winter are sometimes 
given a surface application of calcium chloride as a temporary 
protection against raveling during the months that must elapse 
before bituminous surfacing can be placed. 

In making thin surface applications to an old road that is thick 
enough to carry the prospective traffic and has a surface in fair 
condition, the ruts and holes must first be patched. This is best 
done several days in advance of the surfacing. It is desirable to 
cut the edges of a hole so as to secure vertical faces to which the 
new material will adhere properly ; a patch with a feather edge is 
liable to push ahead by traffic and prove unsatisfactory. Each 
hole or rut is swept clean, painted with bituminous material and 
filled with J^ to 1 ^-inch stone and binder and thoroughly tamped 
into place. The stone and binder are often mixed at a central 
point and carted along the road by the patching gang, for use 
where required. Bituminous materials which may be used cold 
are an advantage in this work. Just before the surfacing is done, 
the road is swept thoroughly, often with some type of revolving 
broom. Sometimes wire brooms are used first and then fiber 
brooms. The oil or lar is apphed hot or cold, according to viscos- 
ity, at the rate of about 0.2 to 0.5 gallon per square yard, as the 
engineer considers best, and then covered with clean screenings, 
granulated slag or pea gravel at the rate of from 25 to 60 pounds 
per square yard. It is not unusual to apply too much covering 
material, which weakens the mat, and is objectionable in that the 
excess removes a portion of the bitumen from the road, and also 
causes excessive dust until it is carried or blown away from the 
roadway. It is far better to use a minimum quantity of covering 
material, even though it may be necessary to "touch up" occa- 
sionally until the mat is consolidated under traffic. 

Usually bituminous materials are applied with pressure dis- 
tributors, but on small work application by hand and brooming is 
sometimes employed, with entirely successful results. If the 
screenings are distributed by hand they should be previously de- 
posited in piles at convenient intervals along the roadside. They 



L. 



284 AMERICAN AUTOMOBILE ASSOCIATION 

are, however, sometimes distributed by spreader carts. The road 
may be opened to traffic almost immediately after application of 
the mineral cover. 

If the tar or oil rises through the screenings, or "bleeds," in 
hot weather, more screenings should be spread over those places. 
If the road is used mainly by automobiles, a thin covering of 
screenings is sometimes spread first and later a covering of sand 
or other fine material, to act as a filler and prevent the tires from 
dislodging the screenings. 

Double applications are sometimes made, particularly on gravel 
roads. A thinner material is first applied as a priming coat or to 
act as a binder between the road surface and the heavier material 
applied afterward, usually heated. The second application essen- 
tially provides for the surface carpet, and to ensure its adherence, 
only sufficient cover material is applied after the first application 
to prevent difficulties in operating the distributor during the final 
application. 

On the Illinois highways, when a double application is made, 
about J4 gallon per square yard is used on each application, and 
the preferred covering is torpedo sand, J4 to ^ inch in size, but 
clean stone chips are also employed. The total amount of cover- 
ing material with such a treatment is one cubic yard for each 125 
square yards of road. When a single application is made 1/3 to 
J^ gallon of oil per square yard and a cubic yard of torpedo sand 
for every 150 square yards of road are employed. 



USE OF TARS IN ROAD BUILDING AND 
MAINTENANCE 

By Philip P. Sharples 

MAINTENANCE and repairs are road problems that are 
immediate and eternal. The road has not yet been in- 
vented that will stand modern traffic without deterioration. 
If the capital expended in new roads is not protected by main- 
tenance and repair, it is quickly dissipated. 

Just a little illustration, A macadam road has been carrying the 
traffic. Neglected, it has fallen into disrepute and it is proposed 
to replace it with a forty-thousand -dollar pavement. Right at the 
outset a charge for interest on the new pavement of two thousand 
dollars per year is incurred, while a fund for replacement and 
annual repairs and maintenance would incur an additional expense 
of twenty-five hundred dollars a year, if we assigned a Ufe of 
twenty years to the new pavement, and twenty years is a long time 
in paving annals. Most pavements go much quicker. 

Stated in other words, a fund of forty-five hundred dollars a 
year has been created by the thought of a new road. If the old 
macadam can be fixed up to carry the community's traffic for any 
less sum per year, the community's pocketbook is the gainer. 

Methods for saving macadam roads and methods for building 
pavements with refined tars have been very satisfactorily evolved 
during the last two decades. Experiments, begun in France in 
1901 and continued in the United States, early led to the develop- 
ment of a refined tar which could be applied hot to an existing 
macadam road and make it resistant to automobile traffic. Some 
of the earliest roads treated in the United States, like the Revere 
Beach Boulevard north of Boston and the Newton Boulevard west 
of Boston, have carried a constantly increasing traffic without re- 
building and at annual repair costs that cannot be matched by any 
other type of road. 

Apparatus has been invented for applying hot bituminous ma- 
terials in thin, even coastings of a half gallon or less to a square 
yard. The costs have been reduced and the troubles of application 
have been eliminated by the automotive power distributor. 

Great care is necessary in choosing and applying the stone or 
gravel which must be used over hot-surface treatments. Good 
clean stone chips of very hard stone make the best cover and 
should be put on at the rate of one cubic yard to three hundred 
square yards, and then rolled with a road roller. A good hard 
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silica gravel of the same size may often be substituted for the 
stone. 

Sand, dirty stone or soft stone are almost sure to cause the 
development of waves in the coating. Excess of tar must also be 
avoided, especially on retreatments. Tar, however, has much less 
tendency to form waves than other bitumens. 

Surface treatments with hot applications should only be used 
over macadam roads that are in good condition. As a mat is 
formed, it must have adequate support or traffic soon destroys it. 

A large part of the cost of early hot-surface treatments was in 
heating the material and in the high cost of the cover. Experi- 
ments led to the development of a tar that could be applied wdth- 
out heating. They were so far successful that the cold material 
has largely taken the place of the hot application except for park 
and boulevard work. 

The new material, in addition to being much cheaper to apply, 
showed other advantages. It was found to possess a penetrating 
power far beyond any other binding bituminous material. It could 
be applied to roads that were not in sufficiently good condition to 
warrant the hot-surface treatment, much less skill was required 
to put it on correctly, and, above all, much less cover was required 
and more liberties could be taken with the quality of the cover. 

The amount required per square yard is usually less. Although 
a half gallon per yard is indicated for the first year, second treat- 
ments are usually one-quarter gallon and subsequent treatments 
even less. 

The road must be carefully cleaned and patched and the road 
must be in reasonably good condition. A surface treatment cannot 
make a bad road good. It cannot supply drainage, correct align- 
ment, or supply a base. Its only province is to preserve a road 
that is worth preserving. 

The cold -application tar is put on with spraying apparatus, 
preferably motor-driven, and is covered with pea-stone or grit. 
Good sharp sand may be used. The quantity must be closely 
judged, and only enough (usually one cubic yard to three hundred 
square yards) put on to blot up the excess of refined tar. An 
excess of cover overloads the bitumen and destroys its effective- 
ness. It is better to err on the side of using too httle cover. The 
road may be objectionable to traffic for a few days, but in the end 
will come out all right. 

Roads treated with cold-applied tar show very little tendency 
to form waves. Care must be taken, however, in repeated treat- 
ments, not to accumulate an excess of bitumen. The bitumen 
added from year to year should only be sufficient to replace that 
lost by attrition. As in the case of hot-surface treatments, a larger 
and harder cover prevents waving. The cold treatments differ 
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from the hot treatments in that it is aimed not to create a mat, 
but to penetrate the treatment into the road itself. 

Roads with cold -tar surface treatments sometimes show a ten- 
dency to break in cold, wet weather. The result is due entirely to 
the condition of the underlying road. An examination will usually 
reveal poor drainage, lack of stone in the macadam, or a heavy 
coating of fine material beneath the surface coating. To endure, 
the tar treatment must be on the stone of a good macadam. 

Cold surface treatments of refined tar have been used on gravel 
roads. Not every kind of gravel can be treated. Only gravels 





containing particles of hard rock of assorted sizes up to one inch 
or more and with a minimum clay content have so far yielded 
success. 

Some of the gravel roads in parts of New England have been 
traffic -proofed to such an extent that three thousand automobiles 
a day or more are carried over gravel roads that previously became 
intolerable under a traffic of as many hundred vehicles. Good 
stretches of this kind of treatment may be seen on the Kittery- 
Portland road in Maine. During the summer the road may with 
difficulty be distinguished from a surf ace -treated macadam. 

The automobilist, in judging surface treatments and their suc- 

should keep in mind the wide variety of roads to which they 

are applied and the aim of the road engineer in making the appli- 



S AUTOMOBILE ASSOCIATION 



cation. Poor roads are often treated with dust-laying oils and 
are often confused with the better class of roads, preserved and 
strengthened with the more permanent tar treatments. Splendid 
examples of tar-surface applications are seen on the State roads 
of New England, of New York, of Pennsylvania, of Maryland, 
of Ohio, of Michigan, of Wisconsin, and in other sections where 
macadam is built. 

The successful maintenance of all kinds of treated roads de- 
pends to a large degree on the quick repair of defects in the road. 
Patrol men are employed by some State highway departments 
whose duty is to patrol and patch approximately five miles of 
road. In other States and in many cities and towns, a repair gang 
is used consisting of several men, an auto truck, tools and mate- 
rials for repair. The "gang" usually patrols thirty miles and up- 
wards of roads. 

The mainstay of both patrol and gang outfits on bituminous 
work is a cut-back binding material which is used cold, and yet 
quickly sets up with a good bond when mixed with stone. The 
coal-tar cut-backs have given most excellent results if only simple 
precautions are taken in using them. The size of stone should 
be graduated to suit the depth of the hole to be patched. 

The large stone are mixed with sizes grading down to half or 
quarter inch and the remaining voids filled with sharp sand. Only 
enough bitumen is added to thoroughly coat the mineral particles 
after the batch has been thoroughly turned by hand labor with 
shovels, or better in a small concrete mixer. The batch is best 
seasoned before using, but is often used at once in plugging up 
the holes. 

The fault most often developing in these cold-mixed patches is 
pushing out of the hole. This is almost always due to an excess 
of bitumen, but may also develop from an excess of fine material 
in the mix. 

The success of cold patching has been so great that attempts 
have been made to extend the patches into real construction. Druid 
Hill Park of Baltimore has good stretches of this type. 

The material has found favor for temporary repairs to all kinds 
of city pavements. In Philadelphia, the sheet asphalt pavement 
on Broad Street is patched thus during the winter, while the 
asphalt plant is idle. Some of the patches escaping the eye of the 
asphalt repair gang have endured the heavy traffic for a year or 
more. In other cities, even stone block and brick are maintained 
with cold patch. It is becoming the universal road specific indi- 
cated for all holes, breaks and minor defects. 

Surface treatments, as has previously been observed, cannot 
make a worn-out or defective road satisfactory. A really worn- 
out and neglected macadam is a terrible thing to ride over in an 



USE OF TARS IN ROAD BUILDING AND MAINTENANCE 289 

automobile, yet it may be like as not resurrected or rebuilt at a 
cost not too great. The old macadam States have solved the 
problem by using the old macadam as a base for a bituminous 
macadam pavement top. The old macadam is broken up. is 
smoothed, and also widened, if the road is too narrow. If the 
crust is too thin, new macadam stone are added and rolled till 
they lock. Then two gallons of refined tar cement to the square 







yard are sprayed on best with an automotive sprayer. The suc- 
cess of the treatment lies in having a road locked, yet open enough 
to receive the bitumen into its pores, and in rolling and further 
closing the surface with fine stone and seal coats until a perfectly 
solid top is produced. 

The operations are simple enough, and yet through lack of skill 
and through the choice of the stone and bitumen not suitable for 
the process, failures have resulted. The miles and miles of suc- 
cessful work, however, attest that the process is the most econom- 
ical and satisfactory way of topping worn-out macadams and in 
building new macadam pavements to resist modern traffic condi- 
tions. 

Refined tars used in road work are manufactured from the raw 
tars derived from the gas works and from the by-product coke- 
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oven plants. The tar is produced by the decomposition of bitu- 
minous coal and is removed from the gas in the process of purifi- 

In addition to the coal tars, a certain amount of water-gas tar 
is also used in the manufacture of road tars. Water-gas tar is of 
quite different origin from coal tar and is produced by the decom- 
position of certain petroleum oils which are used in the enrichment 
of water gas. 




Tars vary greatly in their characteristics and it is necessary to 
blend them carefully in order to meet any proposed specification, 
and then to subject them to distillation in order to produce the 
tar desired for road work. The processes of manufacture have 
been so far perfected that it is possible to turn out materials of 
very uniform grade and excellently adapted to road purposes. 
Constant watch is kept through laboratory control in all parts of 
the manufacture and much research work is constantly going on 
to perfect the materials for the different uses to which they 
are put. 




CONCRETE HIGHWAYS 

By The Portland Cement Association 

PORTLAND cement concrete is an artificial stone made by 
mixing together portland cement, a fine aggregate such as 
sand, a course aggregate of crushed stone, pebbles, slag or 
other such material, and water, and allowing the mass to harden. 

The first records of total concrete pavement yardage was com- 
piled in 1908. At that time there were 591,400 square yards of 
concrete pavement in the whole United States. Ten years later 
the total had increased to 113,555,000 square yards, an average 
construction of almost a million square yards a month for the 
period between 1908 and 1918. During 1921, the biggest year in 
the history of concrete construction, 62,000,000 square yards were 
laid, bringing the total of concrete pavements in the United States 
to over 262,000,000 square yards, equivalent to 22,489 miles of 
18-foot concrete road. Seventy-nine per cent of the pavement 
mileage on which Federal-aid funds were used in the past five 
years was concrete. 

This increase in popularity has been largely due to the fact that 
concrete pavement is so admirably fitted to carry automobile traffic. 
Its surface is so rigid that wheels do not depress it and the tractive 
effort required to pull vehicles over it is almost as low as that 
required on steel rails. This makes the gasoline consumption of 
vehicles using it very low. Concrete is easily given a very smooth 
surface, which it retains in all kinds of weather and temperatures, 
insuring easy riding ; yet the moment there is any tendency to skid, 
tires grip it with a tenacity unequaled on any other type of hard 
surface. There is no disintegration due to atmospheric conditions, 
and well-laid concrete piavements show no signs of wear after years 
of use. 

When concrete was first used for pavements few people knew 
much about it. As with any other construction material, the early 
builders learned much from their mistakes as well as from their 
successes and from laboratory experiments. The quality of the 
concrete road has been steadily improved. The knowledge of its 
fabrication has become more widespread, until today it is the best 
known, best understood, and most highly standardized of all our 
paving materials. 

Recent investigations have dealt not so much with the manu- 
facture of concrete itself as with the loads concrete pavements may 
be expected to carry successfully. 
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The U. S. Bureau of Public Roads in a series of tests to deter- 
mine the load value of the pounding action of vehicles has estab- 
hshed the fact that surface roughness is one of the greatest causes 
of road destruction. An obstruction one inch high, struck by a 
solid rubber -tired wheel traveling at 20 miles per hour, produced 
an impact on the pavement equal to 7j^ times the actual load of 
the wheel. This gives added significance to the permanently even 
surface possible with concrete. The maximum impact of truck 
wheels equipped with pneumatic tires was only IJ^ times the load. 
Cushion tires produced effects between those of solids and pneu- 
matics, the exact amount depending upon their flexibility. 
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The Bureau also tested the resiitaiKt* uf v:l}■luu^ types of pave- 
ment surfaces to impact by dropping onto them a weight designed 
to reproduce the impact of a truck wheel. Except for slabs less 
than 4 inches thick, concrete, inch for inch of depth, gave greater 
resistance than any other pavement tested. 

Experimental roads were built during 1921 near Pittsburg, Cali- 
fornia, and Springfield, Illinois, of various widths and thickness 
of both plain and reinforced concrete. These roads will be de- 
stroyed by subjecting them to intensive truck traffic. Stations 
have been provided for observing the action of the slabs under 
loads and with varying subgrade moisture content. It is expected 
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the information obtained will many times repay the amounts spent 
for the investigations. 

The California highway has already been tested to the destruc- 
tion of several of the various types of slabs. Conclusions drawn 
from the tests have not yet been published, but maps showing the 
condition of each section have been sent out from time to time. 
These maps seem to indicate that a reduction in thickness of plain 
concrete slabs cannot be compensated for by the use of any rea- 
sonable amount of reinforcement (the plain slabs showing fewer 
cracks than slightly thinner reinforced slabs), and that additional 




inverted curb under the edge 



strength is obtained by putting 3 
of the pavement. 

Destruction of the Illinois road has not commenced, but studies 
of the effects of temperature and moisture upon slab and suhgrade 
are being carried on. Chief Highway Engineer Clifford Older 
says the experiment has already made it possible to save the State 
$1,500 per mile on concrete pavements. 

Both test roads vindicate Mr, Older's contention that a longi- 
tudinal center joint is desirable. 

Design. 
The past year has brought forth some changes in design. 
States which specify reinforcement have, in many cases, in- 
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creased the amount of steel used. Some other States which have 
not previously used reinforcement now include it in their specifi- 
cations. 

Several States are installing a joint down the center of pave- 
ments 18 or more feet wide. This eliminates longitudinal crack- 
ing, reduces the strain on the slab when the edges are not sup- 
ported by the subgrade, and provides an accurate dividing line 
which keeps traffic on the proper side of the road. This feature 
will probably be more generally adopted in the future. 




The National Road near Frederick, Md. Concrete shoulders built 
on each side of Use ezistiiig bituminous macadam highway make 
travel safer and conserve the original investment in road construction 

Arizona lias adopted a pavement section three inches thicker at 
the edge than at the quarter points or center. It is recognized that 
the margins of any road pavement are its weakest points. If these 
edges can be made as strong as the center section, so that all parts 
of the slab can carry equal loads, the efficiency of the pavement 
will be doubled. The tests of the Cahfornia experimental road, 
and the quality of the Arizona pavement, indicate that an increased 
thickness of concrete at the edge is a step in the right direction. 

Experience indicates that the ideal width for two-track roads is 
20 feet. This width reduces shoulder maintenance and it is claimed 
that the saving in maintenance cost makes the 20-foot pavement 
the economical width to build. Highway officials at the 1922 Good 
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Roads Show passed a resolution expressing their preference for 
the 20-foot width. 

There are many communities which need paved highways, but 
which cannot finance the desired mileage of full-width pavement. 
If the roads to be paved carry a small amount of traffic, a half- 
width or "single-track" hard surface may be built. As this road 
will surely be widened at some later date it should be built as the 
right or left half of a full width pavement with one edge at the 
center of the ri);l t f wa\ and with tie slope toward the outer 




The Dixie Highway in Cook County, 111., south of Chicago 



edge. It should be either nine or ten feet wide, depending upon 
whether the standard full-width road is 18 or 20 feet. 

Considerable opposition to half-width roads is sometimes ex- 
pressed. This is because of the general dissatisfaction with pave- 
ments 12, 14 or 16 feet wide. Such widths were built to do 
something they would not do — carry two lines of traffic — and the 
dissatisfaction occurred because they would not fulfill their pur- 
pose. The 9- or 10-foot width would have done as well, at much 
less cost, and could have been widened when traffic demanded it. 

Widening of the various types of macadam and gravel roads 
with border strips of concrete is one of the interesting develop- 
ments of the year. The macadam may be in good condition and 
only require widening, or the edges may be so broken down as to 
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require replacement. The concrete strips act both as a wheeiway 
and a curb to retain the macadam. Maryland builds the concrete 
strips 2 to 6 feet wide. In New York, single-track pavements 
8 or 9 feet wide have been built on each side of the macadam. 

Thickurss.— There has been a slight increase in the thickness 
of concrete pavements in some States, to keep pace with the in- 
creasing heavy truck traffic. This has occurred in States where 
previously built slabs were below the average thickness of 6 or 7 
inches at the edge and 8 or 9 inches in the center. 
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A part of the Maricopa County, Arizona, 300 mile county highway 

system. Funds for paving these roads are provided by two bond 

issues totaling $8,500,000 

Crown. — Pavements are crowned only so that water falling upon 
them will flow to the sides. The less the crown the better for 
traffic. Concrete roads 18 or 20 feet wide are usually given a 
crown of 1 inch. 

Super-elevations. — When an automobile turns a curve at high 
speed the tendency is to slide off the pavement on the outside of 
the curve. To avoid such accidents and to keep motorists from 
driving on the left side of the road, through fear of skidding, the 
whole pavement is sloped toward the inside of the curve. The 
amount of this slope depends Upon the degree of the curve. A 
slope of 1 inch per foot is not excessive on curves of 150 feet or 
less radius, and produces an easy-riding pavement. On curves 
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of 150 to 500 feet radius, J4 to ^ inch slope per foot of width 
is customary. Curves flatter than 500 feet radius are built with 
the ordinary crown. 

Widening at Turns.— ^The tendency of autoists is to drive close 
to the inside edge of pavements at turns, even though that brings 
them on the wrong side of the road. To reduce the danger of 
collision at such places pavements are often widened along the 
inside edge on curves having a radius of less than 500 feet. It is 
also advisable to widen the shoulder, and build the ditch farther 
from the i)avement edge, on the outside of sharp curves, so that 

way construction. Dauphin- Ciark's Feny Road, Route Ho. i, Pena- 
sylvsnia Highway System 

those who try to make the turn at too great speed will be protected 
as much as possible from serious accident. 

An added safety feature at curves is the flattening of the sides 
of cuts and the removal of other obstructions, so that drivers can 
see ahead for 500 feet. 

Aggregates and Aggregate Handling Equipment. — Both "home- 
made" and patented bins have been very successful in diminishing 
the cost of handling aggregates. Equipped with measuring boxes, 
spaced to come exactly over each compartment in truck or indus- 
trial train, they have reduced the loading time to a matter of 
seconds and the labor of loading to pulling two or three levers. 
Their greatest advantage, however, has been in insuring clean 
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aggregates proportioned with an accuracy which insures a pave- 
ment every square foot of which is ahke, and will wear evenly. 

The use of local aggregates deficient in coarse material has 
proved economical in many localities. A cubic yard of this con- 
crete, proportioned as indicated in Prof. Abrams" tables, or by 
some similar method, has been found cheaper than a cubic yard 
made in the usual proportions, with coarse aggregate shipped con- 
siderable distances, and is easier to place and finish. Tests of 
prepared cylinders or cores, bored from the finished road, indicate 
a crushing strength at least equal to that of concrete made with 
coarser aggregates. 

While many specifications require the separation of fine and 
coarse aggregates and expressly forbid the use of "bank" or "pit 
run" materia], Iowa has been making good concrete from un- 
screened, clean gravel. The success of such a procedure depends 
upon accurate knowledge of the grading of the pit-run gravel. 
This is obtained by hourly screen tests of the material going into 
the mixer. Proportions are varied as often as is required to pro- 
duce a concrete of the specified strength. The cost of this close 
inspection is reported to be less than the cost of screening and re- 
proportioning all aggregates. 

The necessity for laboratory control of concrete road construc- 
tion is well recognized by the State highway departments. Both 
laboratory and field tests are the rule for all materials, and careful 
inspection of construction operations is prevalent. 

The colorimetric test for organic impurities in fine aggregate is 
being more generally adopted. 

Most State specifications include some test for the grading of 
sand, usually that 100 per cent shall pass a j4'''ich screen, not 
more than 5 per cent shall pass a number 100 screen, and not more 
than 25 or 30 per cent shall pass a number 50 screen. The maxi- 
mum amount of clay or silt allowed is usually 3 per cent by weight. 

Coarse aggregate sizes are not often specified between the maxi- 
mum and minimum. With the increase in thickness of the slab 
the maximum allowable size of crushed rock has been increased, 
some specifications admitting materials which pass a 3-inch square 
opening. 

The whole subject of aggregate sizes and their relation to the 
strength of concrete has been investigated by Prof. D, A. Abrams, 
of the Lewis Institute, Chicago. The results of this investigation 
have been published and indicate that almost any sized aggregates 
may be combined to make concrete of the strength required for 
road work, it only being necessary to use the right amount of 
cement and the correct proportions of sand and coarser material. 
The more general use of Prof. Abrams' tables is commended, for 
they permit the use of unusual sizes of local aggregates and may 
effect a considerable saving to a community. 
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Construction. 

The year 1921 was marked by the largest single road contract 
ever awarded at one tinie^I40 miles of concrete highway in Mari- 
copa County, Arizona. Though some States continue to let con- 
tracts for comparatively short sections, the trend is toward larger 
contracts, handled by larger, better equipped organizations. It is 
believed that the larger organizations should be able to build both 
better and cheaper pavements, through better superintendence, the 
use of labor-saving machinery, retention of an experienced organi- 
zation, and other savings of quantity production. There seems. 
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Coleman Du Pont Boulevard in Sussex County, Delaware 



however, some danger of over-equipment and consequent excessive 
"overhead" charges. 

Paving mixers have grown in size until the latest is a leviathan 
with a rated capacity of one cubic yard of mixed concrete. This 
manufacturing plant is pulled along the subgrade by a crane, which 
also lifts the batch boxer from the industrial railway car or truck 
to a position over the hopper of the mixer. From this position 
the proportioned batch is dropped directly into the drum. The 
first cost of such an outfit is high, but some consistently good 
records have been reported. 

The last construction season saw the very general adoption of 
central proportioning and central mixing plants. The saving of 
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materials formerly stored along the subgrade and the opportunity 
to handle all materials with machinery has convinced the con- 
tractor, and the better subgrade and cleaner aggregates have con- 
vinced the engineer, that these methods of handling construction 
are superior to the older method of storing materials on the sub- 
grade and transferring them to the mixerskip in wheelbarrows. 
Many State specifications now prohibit storing materials on the 
subgrade. 

The U. S. Bureau of Public Roads made tests to determine the 
length of time mixed concrete could be hauled without impairing 
its strength. Results indicated that no reduction in stretch 
occurred up to three hours after mixing and that if the concrete 
was not too hard to place and finish it would be as strong as con- 
crete placed immediately after it was mixed. 

Night work was another of last season's developments. Reports 
indicate that the night shift not only builds as perfect pavement 
as the day shift, but usually is able to lay a larger yardage, due to 
cooler temperature and less outside interference. The chance to 
double the season's production without increasing the equipment 
investment will not be lost on paving contractors. The only addi- 
tional equipment required is some form of lighting system. Stor- 
age batteries, a generator and electric lights can be installed on 
the mixer to produce sufficient illumination for all operations ex- 
cept form setting and the final finishing. Portable lights are used 
for each of these latter operations. 

Mixing has grown to be more of a mechanical operation since 
both the amount of water and the mixing time are controlled by 
automatic mechanical devices. Mixing time is quite generally one 
minute, with a few States requiring a minute and a half. 

The dry mix has become the rule, the wet mix the exception. 
This is partly due to the wide publicity given the reduction in 
strength caused by a slight excess of water, but the finishing ma- 
chine, requiring, as it does, a dry mix for satisfactory operation 
and relieving laborers of the arduous work of spreading "sticky" 
concrete, deserves a great deal of credit. 

The truncated cone or "slump" test is the only field method 
yet devised for a reasonably accurate measure of concrete con- 
sistency. Though there may be a slight difference in the slump 
of round and sharp-cornered aggregates, it is nevertheless a more 
definite measure of consistency than is possible by any description 
of the appearance of the concrete. While many States specify a 
"slump-test," it is believed it should be more generally adopted. 

Finishing.— The government impact tests, previously referred 
to, emphasize the need of careful finishing. When an unevenness 
in the surface of only j4 of an inch can produce an impact pres- 
sure of 20,000 pounds from one wheel of a loaded 5-ton truck, 
it is apf)arent that good surface finish is of paramount importance. 
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Poor workmanship in striking off and finishing, especially at the 
joints, is the most frequent cause of unevenness. It is eliminated 
by careful, thorough attention to details. 

Before the final belting the concrete on both sides of expansion 
joints should be checked with a 10-foot stratght-edge. Any variation 
from the true surface should be corrected. The surface between 
expansion joints should also be checked with a 10-foot straight- 
edge, laid parallel to the pavement center line. Any inequalities 
should be corrected before the concrete has begun to harden. 

Either hand or machine methods can produce a properly finished 
road. Both require intelligent direction. In hand finishing the 
concrete is spread with shovels and "struck off" with a hand tem- 
plet cut to give the road the required crown. This templet should 
be so heavy it will not "ride" over the piled-up concrete, leaving 
ridges, and so rigid it will hold a true shape under ail conditions 
of use. From ten to twenty pounds per foot is the weight most 
often specified for hand templets. Some patented templets are 
now made to span pavements 40 feet wide. 

After the concrete is "struck off" it is further smoothed and 
compacted with a liollow steel roller about 6 feet long, 8 to 12 
inches in diameter, and weighing about one pound for each inch of 
length. The roller is operated by a long handle, if the road is not 
over 20 feet wide, and by ropes attached to the bail on wider 
streets. Rolling is continued at intervals of about 15 minutes, 
until no water is squeezed from the concrete, the specifications 
usually requiring at least three separate rollings. 

When the rolling is completed the surface is finally finished 
with a belt of canvas, rubber or wood. The belt is about two feet 
wider than the slab and is laid flat on the concrete surface. It is 
operated by two men who give it a sawing motion and the surface 
is covered at least twice. For the first belting the cross-strokes are 
long, and the advance with each stroke only a few inches. The 
second belting is given just after the water glaze or sheen disap- 
pears, the cross-strokes are only a few inches, and the advance 
with each stroke is much greater than with the first belting. Be- 
cause it will lie flat, a thin board has sometimes been substituted 
for the canvas or rubber belt and is reported very satisfactory. 
The fabric belt has also been fastened to a light frame or "bow" 
which holds it fiat and gives a better surface than can be obtained 
with the free belt. 

Finishing Machine. — Several machines for striking off, tamp- 
ing, and belting the concrete for concrete roads have been per- 
fected. Given solid forms and an operator who is more than just 
a gas-engine fixer, finishing machines will produce concrete pave- 
ments equal, if not superior, to hand-finished pavements. One 
State requires their use; one allows a saving of 1/10 barrel of 
cement per cubic yard of concrete when finishing machines are 
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used. They 2Tt not, however, well adapted to steep grades, or to 
roads having many turns which are given extra width. 

Joints. — There are two kinds of joints— expansion and con- 
traction — and they run in two directions — ^parallel, and at right 
angles to the center line. 

Expansion joints are made by filling a space between concrete 
slabs with an elastic material which will compress as the slabs 
expand. They are usually transverse, and spaced at definite inter- 
vals. An expansion joint should always be left'between the pave- 
ment and any rigid structure against which it might otherwise 
exert pressure. 

It is well known that a rise in temperature or an increase in 
moisture content will cause concrete to expand. It is also known 
that pressure will squeeze concrete into a smaller space. If there 
is no room for expansion the pressure developed will produce a 
corresponding contraction and die slab will not move. The pres- 
sure produced will not exceed the normal crushing strength of 
concrete, so expansion joints are not a necessity. However, the 
possibility that a transverse contraction crack is not at right angles 
to the surface, and that extreme pressure will cause one section 
of the slab to rise, or may even shatter the joint, makes the use of 
frequent expansion joints advisable. 

For contraction or construction joints the concrete is not sepa- 
rated by any elastic materiaL The joint may be made by installing 
a separator of sheet metal or building paper, or fresh concrete may 
be placed directly against concrete which has hardened. This type 
of joint is seldom used except when concreting is stopped at noon 
and night, or for longitudinal center joints. They must be at right 
angles to the pavement surface and the two slabs should be con- 
nected by dowels of short steel rods to prevent independent vertical 
movement. 

Forms. — Both wood and steel side forms are in common use. 
Most contractors prefer the steel sections and some States require 
them except on curves. In the northwest Pacific States the wood 
forms are left in place to serve as edging. 

Finishing machines use the side forms as a track. If the track 
is depressed by the weight of the machine the concrete surface is 
depressed an equal amoimt. For that reason it is very important 
that forms be set so they will remain true to line and grade. 

Steel forms make a better track than wood forms because they 
have an interlocking joint which makes all parts of the track 
equally rigid. Steel forms should be strong enough to carry the 
finishing or subgrading machines in use without bending and 
should have a broad base and sufficient provision for staking. 

Wooden forms should be capped with an angle iron, if they are 
to serve as a track. This cap should be put on after the forms are 
in place and should extend across all joints. 
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Curing. — The importance of properly curing concrete roads has 
beeai generally recognized. All slab spedficationB require that in 
some wa>- the concrete be kept moist during the curing period. 
This is generally done by covering the concrete with a layer of 
earth, straw or hay. which is kept moistened for a period of ten 
days to two weeks. A covering of calcitmi chloride has been used 
for the same purpose. 

The best method of curing is called "ponding." Small earth 
dams are made alongside the concrete. Cross-dams are put in at 
inter\-ala. depending upon the grade of the pavement. The en- 
closed Bi»ace is filled with water which shoi:ld cover the concrete 
to a depth of 2 or 3 inches. This method f3" be advantageously 
used where grades do not exceed 4 per cent. 

Under the most favorable conditions for hardening, traiSc 
should be kept from the pavement at least 14 days. In many 
States the minimum time the pavement is kepi "closed" is 21 
days, and some States require a 30-day curing period. 

Maintenance. 

The maintenance required on concrete roads di\Hdes itself, as 
on all roads, into two distinct parts ; the work which is required 
to be done on the shoulders, ditches and other drainage structures, 
and that which is required to be done on the pavement proper. 
Only the latter feature will be here considered. 

Prompt maintenance should be the rule on concrete roads, as 
with all t^'pes of roads. Cracks in concrete roads occasion no 
inconvenience whatever to traffic, and traffic vnH not injure the 
road at such a place if the crack is filled with tar or asphah and 
covered with sand. The bituminous material is poured into the 
crack in sufficient quantity jusl to flush the edges. There have 
been developed portable outfits mounted on small trucks which 
make it possible for a crew of two or three men, including the 
driver of the truck, to operate most efficiently. 

Where it is necessary- to cut through a concrete pavement for 
any reason, it can be replaced so that it is almost impossible to tell 
where the repaired portion is. It has been found thai the best 
repairs are made by using a very stiff mixture and ramming the 
concrete thoroughly into place. The edges of the cut should be 
shaped so as to be practically vertical for a depth of 2 to 3 inches 
from the surface. The repaired surface may be covered with 
planks over which is thrown a layer oi moist earth, so that the 
pavement may be immediately used by traffic with but shght incon- 
venience, m case the cut occurs at such a point or is of such an 
cneut thai that jx>rticm of the highway cannot be entirely blocked 
l en m orarily. 
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BRICK ROADS 

By Will P. Blair 
Vice President of the National Paving Brick Manufacturers^ Association 

VITRIFIED brick for use as a wearing surface on streets and 
roads, in the United States, now cover a period slightly 
exceeding forty years. During this time they have been sub- 
jected to almost every conceivable idea of placement in the road- 
way for that purpose. They also have been made to bear the 
severest test of travel. The processes of manufacture have under- 
gone a like variation throughout all the steps taken to produce a 
brick of present-day quality. 

Though vitrified paving brick are manufactured from shales 
and fireclays, each differing in composition by subjecting the 
different clays to various ascertained treatments in process of 
manufacture, a remarkable uniformity of quality meeting the 
requirements for use as a paving material, has been attained. 
With no restraint and little endeavor on the part of the manu- 
facturer to conform to a uniformity of sizes, it was recently 
ascertained that there was offered to the market a great variety 
of sizes — sixty-six in number. A conference was called by Sec- 
retary Hoover of the manufacturers and a large niunber of engi- 
neering organizations. This conference, taking into account Ae 
saving to the manufacturer and economy to the user, eliminated 
as an unnecessary excess, all such sizes but eleven in number, 
namely : 

Plain Wire Cut Brick: Wire Cut-Lug Brick: 

(Vertical Fibre Lugless) (Dunn) 

3 "x4 ''x8j4" 3j/^"x3 "x8j4 






31^" X 4 "xSyi" 3^"x3j4"x8^ 

p * ^ T a ■ u 3y2"x4 "x8y2 

^J4 x4 X8/2 3^"x4 "x8>^" 

Vertical Fibre Lug Brick: Hillside Lug Brick: 

4 "x3 "xSYi" (Repressed) 

4 "x3j4"x8>^" 3>^"x4 "xSyi" 

Of the foregoing eleven sizes it is now well understood that 
but two sizes embrace ninety-five per cent of vitrified brick used 
today, namely: 

3 "x4 "x8j^" 3j^"x4 "x8.^" 
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By the use of these two sizes, three several depths of brick 
wearing surfaces are built. 

The 3"x4"x8j/i" is often laid on its side, exposing a 
4" X BJ'S" surface, making the depth three inches. 

The 3j^"x 4"x8j5" laid on its side, making a wearing depth 
of 3"H. 

The 3i^"x4"x8j4" laid on edge, making the depth of the 
wearing surface 4", 

These three depths for brick wearing surfaces are in common 
use today, and constitute at least ninety per cent of the brick 
wearing surfaces. 

The general process of manufacturing vitrified brick, regard- 
less of certain variations required by the different clays, is quite 
common in all the plants. The raw materials are crushed and 
ground dry in large revolving pans under heavy rolls, called 
"mullers," This material is screened to remove pieces of too 
large size, and is then conveyed to a pug mill, wherein water is 
applied, forming a stiff mud mixture. This mud is fed contin- 
uously into a brick machine, where it is forced by an auger 
through a die, whence it emerges as a fairly hard, stiff mud bar 
of rectangular section, which is cut mechanically into bricks. This 
bar of clay may be approximately 3x4 inches in section, in which 
case it is cut about every 8^ inches, forming "end-cut" bricks, 
or it may be approximately 4 x S'/i inches in section and cut 
every 3 inches, forming "side-cut" bricks, in either case producing 
a brick in size 3 x 4 x 8j4 inches. In like manner a 3>2 x 4 x S'A 
inch brick is produced. These bricks are sometimes submitted 
to a reshaping process before drying, in which case they are called 
"repressed" bricks, and sometimes they are dried as they are 
finished by the brick machine, in which case they are called 
"wire-cut" brick. 

According to the process of manufacture, one side of a paving 
brick may have two or four lugs, which are small projections 
from the surface of the bricks. These projections serve to keep 
the adjacent faces slightly apart when the bricks are forced into 
contact during the paving operations. These projections extend 
J^ to J4 inch from the side or face. In one class of side-cut 
bricks the cutting is done by wires, which are moved across the 
bar of clay so as to produce the lugs needed on one side of the 
brick. These are called "wire-cut -lug" bricks. When the clay 
column is cut straight through, the brick are termed "wire-cut," 

"Hillside" bricks are made for use on grades of 5 per cent or 
more. They have one or more grooves cut the full length of the 
bricks, along their edges, in the case of bricks to be laid in the 
usual manner, or two grooves cut transversely in the case of 
bricks to be laid parallel with the curb. These grooves are about 
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^ inch deep and are intended to prevent slipping of horses or 
automobiles. Bricks with beveled edges are used for grades, 
notably on the carriage ramps of the Pennsylvania Terminal in 
New York, where the travel is very heavy and quite generally on 
grades exceeding five per cent, and almost universally on the 
grades in the mountain regions of Pennsylvania. 

About twelve years ago the National Paving Brick Manufac- 
turers' Association,' through a long series of testing, involving 
the expenditure of many thousands of dollars, attained a stand- 
ardization of the rattler, including a method of procedure in 
its use for testing the quality of paving brick. Specifications 
of this rattler and its use as promulgated by this Association were 
subsequently approved and adopted by the American Society for 
Testing Materials, for testing paving brick. This rattler and its 
use has since become a universal equipment at the various paving 
brick manufacturing plants throughout the country. Likewise it 
is relied upon universally for measuring the quality of brick as 
contracted for use by various official authorities of cities and 
states. It has proven wonderfully advantageous to the manu- 
facturer by its use at the manufacturing plants by continually 
checking the quality as the brick are manufactured from day to 
day. Its use provides an efficient protection to the public in 
maintaining the quality of brick contracted for. For these pur- 
poses not only its adequacy but its convenience, as well as its 
reliability, are universally conceded by all having an intimate 
experience in the manufacture and use of paving brick. 

Curbs 

Curbs are required along the sides at the edges of the city 
streets as a part of the gutter provision for the flow of water 
and as a wall to support the lawn on sidewalks at its grade eleva- 
tion. They form a part of the finish which contributes to the 
tasty appearance of the street, 

In the construction of country roads, experience has shown that 
where monolithic or semi -monolithic construction is used, by 
laying the brick in green mortar or mixtures of sand and cement 
and filling the joints with a cement filler, curbs are not needed 
and are a useless expense. 

Experience has also demonstrated that curbs are not needed 
where asphalt fillers are used. The practice of making the curb 
an integral part of the foundation is more harmful than beneficial. 
A trough is formed which holds the water, permitting it to subside 

' From whom complete Specifications for the ConstrucliDti of Brick 
Streets and Roads, as well as complete Specifications for the Cor 
and use of the Rattler, may be obtained. 
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into every chance crevice and opening in or underneath the pave- 
ment, instead of the needful provision for an unimpeded flow 
from off and away from the pavement. 

Experience has further shown that a curb in dependent of the 
base and set up against the pavement performs its supposed func- 
tion with but httle effect. The frost raises the curb out of place, 
or with a moistened condition outside the curb it is easily pushed 
away, leaving the base without any embankment siipport what- 




A gravel, broken stone or slag embankment or shoulder which 
would be subject to compaction by the occasional overlapping of 
vehicular wheels has proven a far better protection. A still better 
protection is a berm penetrated with a bituminous material which 
would allow readjustment of a possible displacement. Present 
day travel demands that roadways be paved a much greater width 
than formerly and where they are paved of sufficient width to 
accommodate the traffic in safety it is noted that travel rarely 
ever "gets off" the paved portion. 

The Subgrade 

The injury which results from the saturization of the sub- 
grade with water is so greaf that it would seem that greater efforts 
to relieve the subgrade of moisture should be undertaken, regard- 
less of the character of the wearing surface. Research into this 
problem has developed accurately a knowledge of conditions from 
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this source of which heretofore our sole rcHance as to what might 
he done has been based upon a mere guess. We now know 
something of the percentage of water by volume which a cubic 
foot of certain soils will hold. We know something of the 
expansive force due to moisture alone. We know the extraor- 
dinary injurious force exerted if the moisture content is sub- 
jected to low temperature. It is easy to see from the intermittent 
support which follows contraction and expansion of the subgrade 
with the water ranging from to 40 per cent that destruction of 
the wearing surface will result. 

The most vital need in all road building is to render such 
drainage treatment to the subgrade as will reduce these extreme 
conditions to a uniform stabilization and thereby influence a 
uniform support on the part of the subgrade for sustaining travel 
and impact upon the surface. 

We do know that soils composed largely of coarse material, 
such as gravel, rock or stone, accelerates drainage and affords a 
uniform bearing. It is well, therefore, to take lessons from con- 
ditions which nature has afforded of this character in many parts 
of the country. Brick roads built upon such subgrades, or where 
broken stone or gravel has been artificially supplied, that injury 
to the brick wearing surface has been reduced to a minimum and 
the brick surfaces have endured almost indefinitely without re- 
pairs. It has been found that in placing the wearing surface 
upon such a foundation, whether naturally found or artificially 
provided, extreme contraction and expansion is absent and that a 
brick wearing surface can be built under such conditions as will 
create an adjustability so that the slight contraction and expan- 
sion of the subgrade can be and is conformed to. 

This ideal condition for durability is attained after the well 
drained subgrade is provided with natural or artificial founda- 
tion, upon which the brick are placed and the joints filled with a 
character and quality of asphalt filler, which in its refinement does 
not permit it to flow under the influences of the ordinary summer 
heat nor does it congeal when subjected to low temperature, A 
brick road thus constructed is not injured by the natural de- 
structive agencies that would otherwise injure it if the brick 
wearing surface was made rigid in character, which at one time 
met with much approval but in long years of experience has 
demonstrated that these natural agencies will superinduce breaks 
and cracks, which are now avoided by the construction above out- 
lined. 

It is readily observed that the grade alignment of gravel and 
stone roads which are properly paved suffers but little impair- 
ment from injury due to superstructure conditions, though pos- 
sessing but little slab strength. If, therefore, there is added to 
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the construction of a properly prepared roadbed a compacted 

gravel, stone or slag base, the protection of an impervious wearing 

iuch durable and satisfactory character that comparable with its 
:osl the height of economy in road improvement will be attained. 

Railroads depend for economy on a resilient base, for the 
greater the weight and force of attack the greater the injury to 
the rigid resistance. Benefitting from this experience, a stable 
bed of rolled stone is doubtless the most scientific support to a 
wearing surface. But where a concrete base is used and thought 
necessary as a supplementary support to the wearing surface and 

Laying Brick on one inch Sand Cushion which covers a Concrete Base 

;o aid in distributing the load to an area larger than the contact 
A-heel base of the traffic, the resilient advantage may be main- 
:ained in part and the base protected from destruction of the traffic 
mpact by spreading over the base a slight sand cushion of not 
acceeding an inch in thickness upon which to lay the brick and 
illing the joints with an asphalt filler with a high melting point, 
rhe one-inch sand cushion not only protects the concrete base 
from the shock of traffic, but is a buffer to the wearing course of 
irick against the upper thrust of the expensive force from below. 
This cushion, together with the elastic nature of an asphalt 
iller, will also permit the slight readjustment to original place- 
nent of any disturbed portions of the wearing surface, brought 
jn by causes which would result in very considerable injury to 
jther characters of construction. 
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If the autoist could but be impressed with the economic value 
of the principles of road building as outlined herein, their influ- 
ence for their application would reflect a saving of maintenance 
expenditures amounting to millions annually and the country 
would realize that there is such a thing as a road of great dura- 
bility. 

A correct understanding as to the natural agencies which exert 
injury to roads is a fundamental requirement. Without such 
qualification one is scarcely fitted to pass judgment as to what 
should be done or what should not be done in the building of any 
road. Provisions must be made in each case to prevent destruc- 
tion from such causes. Flood, moisture, climatic conditions and 
the varied influences which arise from them must be given proper 
consideration. It is not too much to say more repairs are due tq 
an utter disregard of these influences and neglect to provide 
against them than the impairment of roads by the actual traffic 
upon them. Traffic injury to the brick wearing surface is but 
slight indeed, unless that surface is first placed at a disadvantage 
by neglect of the natural causes. 

A significant fact that may make what is here stated more im 
pressive is that where proper provision is made and complied with 
in the construction of brick pavements, covering existing condi- 
tions with a proper installation of the pavement, regardless of 
age or volume of traffic, such pavements have not suffered any 
appreciable wear, many have not been subject to any repair what- 
ever, and others have needed only the slightest repair. 

The details necessary to realize the advantages of these sug- 
gestions and the information given particularly belong to the 
specifications, which must differ in part in the improvement of 
each road. Conditions are found which must be dealt with as 
they exist. No two road conditions are alike. A universal rule, 
however, in complying with every specification which is made is 
that no detail shall be neglected or carelessly executed. 
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GRANITE BLOCK PAVEMENTS 

By The Granite Block Paving Manufacturers' Association 

The 5"/ Me.— Granite is an igneous rock of crystalline structure 
composed of interlocking grains of quartz, feldspar and mica, or 
hornblende. In structure the granites vary considerably. Those 
having fine-grained structures are called cryptocrystalline and 
those having coarse-grained structures are called holocrystatline. 
This difference in structure is due largely to the rate of cooling 
of the magna that formed the granite. If the molten rock cooled 
slowly the grains are larger than if it cooled rapidly, but the rock 
has exactly the same composition. The color varies with the 
pigment contained in the feldspars. It is often possible to find a 
paving block of different grain and color at different ends of the 
block, due to different pigments and different rates of cooling. 
Normally, granite is a massive rock without foliation or banding. 
When it takes on a banded structure it is called granite gneiss. 

Occurrence. — Granite occurs in large masses almost entirely 
among the older rocks in the United States. Its wide distribution, 
as shown by the map above, makes it available by short hauls or 
shipments for use in every large city in the United States. 

Texture. — There are three grades of texture in granite : 

1. Coarse-grained, in which the feldspar grains measure over 
one-half inch to one-fourth inch in diameter. 

2. Medium-grained, in which the feldspar grains measure from 
one-half inch to one-fourth inch in diameter. 

3. Fine-grained, in which the feldspar grains measure less than 
one-fourth inch in diameter. 

Main Constituents. — The main constituents of granite are quartz 
and feldspar. Both are harder than steel and are very nearly 
indestructible. Hardness is an important property of all granites 
and is defined as the resistance of a mineral to abrasion or scratch- 
ing. It is usually explained by comparing with Mob's scale, which 
comprises ten minerals arranged in the order of increasing hard- 
ness, as follows: 

1. Talc 6. Feldspar 

2. Gypsum 7. Quartz 

3. Calcite 8. Topaz 

4. Fluorite 9. Corundum 

5. Apatite 10. Diamond 
Feldspar, the largest portion of the granite mineral content, is 

a group of silicates of alumina, potash, soda or lime or their mix- 
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tures. The crystals may be recognized as colored, formless grains, 
or as crystals with a good cleavage in two directions at 90 degrees 
from each other in the orthoclase and 86 degrees in the plagioclase 
series. 

Quartz generally occurs in granite in shapeless grains or masses. 
It i^ usually Ci'l"rle;is and clas^y-li-iokin;::. It ha- no cleavage and 
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A Granite Quarry 

can be told by its conchoidal fracture, it is insoluble even in acid 
and it is very resistant to weathering processes, being altered 
chiefly by disintegration, from physical reasons rather than by 
decomposition from chemical forces. 

Mica is also a group name, the most frequently encountered 
being muscovite (potash mica), and biotite (iron magnesia mica), 
Muscovite may be either colorless white, gray or green, Biotite 
is usually brown, black or dark green in color. Mica has a very 
perfect basal cleavage and splits into very thin, tough and flexible 
sheets. 
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The hornblende group or the amphiboles have long and bladed 
crystals with a highly developed cleavage parallel to the prism 
faces. The color varies with the amount of iron from white to 
black, but usually is a dark green or whitish green color. It has 
two cleavages at an angle of about 124 degrees. 

Joints and Planes of Cleavage. — But for the presence of planes 
of mechanical weakness along which the stone can be split, it would 
be almost an impossibihty to quarry it economically. Some of 
these planes of weakness are invisible, while others are actual 
splits or joints that divide one mass of granite from another. 
These joints or invisible cracks are due both to the cleavage of 
the cnn';titiient minerals nnrl to contraction lireaWs made when the 



1 




Splitting fmd Cutting to Size 

mass cooled. Granite breaks easier in some directions than in 
others. The plane of easiest fracture is called the rift. The next 
easiest is called the grain, and the hardest way is called the cut-off. 
These three planes are at right angles to each other and their 
presence makes it possible to split out the rectangular blocks used 
for paving by simply subdividing stones cut to dimension. 

Quarrying. — In most quarries the granite lies in nearly hori- 
zontal sheets with natural bed seams. There are quarries that are 
monnliths, and seams must be developed in these rpiarries by the 
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; explosions of small charges of black powder or by the 
use of compressed air or steam. 

In the developing of a quarry the first step is to explore the 
surface to determine the extent of the quarry and also the pres- 
ence of headings, dikes or veins. Core drilling reveals the thick- 
ness of the sheets and the quality of the granite. 

The quarry is stripped of all overlying earth or rock and a face 
is developed. Blocks of any size can then be quarried by succes- 
sive drilling and splitting with plugs and feathers. 

These large blocks are then resplit into smaller blocks about 
36 inches wide and 40 inches deep, and with random lengths. This 
is called dimension stone and when it is split up by the paving 
cutter will make blocks from 4 to 4J/^ inches wide and 5 inches 
deep. The larger slabs are delivered to the paving cutter in his 
berth. He has pneumatic tools and by repeated drilling and wedg- 
ing he breaks the block down to an eight-block size. This is di- 
vided into a four-block slab and then drilling is discontinued. The 
block is lined on the back and a sharp blow of the hammer on the 
face causes it to break on the line until all the blocks are made. 
The blocks are then trimmed with a reel and are ready for use. 

It has been seen that no stress has been exerted on any part 
of the block except just where the breaks were intentionally made, 
consequently tJiere has been no shattering of the finished block 
during its manufacture. Great care should be exerted by engi- 
neers to whom blocks are delivered to see that the blocks are 
not thrown or dropped from a height, as this not only injures the 
stability of the block but also breaks off the corners and makes it 
difficult to get the close joint so sought after by the engineer. 

Size of Blocks. — There are standard sizes that are made by the 
paving cutters. 

The Standard Paving Blocks. 

Trade Name Length Width Depth 

of Block From To From To From To 

Five inch 8" 12" 314" 4J4" *ii" SH" 

Four inch 7" 11" 4" 4H" 4" ^H" 

Resurfacing 7" 11" 3H" 4H" 3H" 4" 

Hassam Block, .- 6" 12" 3i4" 4}4" 4" 4^" 

Manhattan 6" 10" 3i4" 4W' ^%" SH" 

The five-inch block is now the United States standard granite 
block size developed by the cooperative effort of the paving engi- 
neers of the nation and the manufacturers. It is the heavy-traffic 
standard and any variations from this type and size are special 
sizes and, while they have no added benefits, cost more than the 
standard to make. 

The four-inch and the resurfacing blocks have been developed 
to meet the demand for a granite block slightly shallower than the 
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standard, which could be used to replace worn-out pavements of 
other types where the concrete base still was in good condition. 
The four-inch types and Hassam are in very common use, but 
the resurfacing block is harder to make and is a special block not 
carried in stock by the manufacturers. 

Tests. — For paving granite there is only one test required ; i. e., 
the French coefficient of wear or abrasion test. The present 
standard test requires that a sample of rock for the abrasion test 
shall weigh within 10 grams of 5,000 grams and shall be composed 
of 50 pieces of freshly broken stone of as nearly the same size as 
possible. While no reference is made to the shape of the pieces, 
the assumption has always been that cubical fragments should be 
prepared. These are tested in a cylinder so mounted on a frame 
that the axis of rotation of the cylinder is inclined at 30 degrees 
with the axis of the cyhnder itself. The fragments of stone form- 
ing the charge are thrown from end to end of the cylinder twice 
during each revolution, causing them to strike each other and the 
sides and ends of the cylinder. The charge is carefully weighed 
before it is put into the cylinder and after 10,000 revolutions the 
resulting material is screened through a 1/16-inch screen. The 
material retained on the screen is weighed and the percentage of 
wear determined. The French coefficient of wear is 40 divided 
by the per cent of wear. The American Society for Municipal 
Improvements require for heavy traffic a minimum French co- 
efficient of wear of II and for medium-heavy traffic a French 
coefficient of wear of 8. For heavy traffic a toughness of 9 and 
for medium-heavy traffic a toughness of 7 are specified. 

The toughness test is made by subjecting a cylinder of the stone 
about 1 inch in diameter and 1 inch tall to repeated blows of a 
4^-pound drop hammer which increases the height of its fall 
two-fifths of an inch after each blow. The height in centimeters 
(or two-fifths inches) of the fall or blow at the failure of the 
specimen is called the toughness. These two tests give some idea 
of whether the stone will wear well, but the actual service tests 
under travel in the streets of our big cities are the safest guide. 
Many attempts have been made to devise an accelerated wear test, 
the best known of which are the test ring at Teddington, England, 
and the Juggernaut at Washington, D, C 

Construction — The Concrete Base. — Upon a carefully prepared 
subgrade from which all soggy material has been removed and re- 
placed with good gravel, a concrete base of 1-3-6 mixture is placed. 
This base is of not over 6 inches in depth and should be of ma- 
chine-mixed concrete. The mixer should be of the batch type with 
boom and bucket or revolving-tube discharge. The consistency 
of the mixture should be such that it will flatten out itself and 
quake when deposited, but it should not be so liquid that it will 
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flow. The sut^ade should be lightly sprinkled with water and 
then the concrete spread to the required depth. Concrete should 
not be placed on a frozen base nor in freezing weather unless 
the aggregate and mixing water are heated. 

The foundation is crowned the same as the Bnished street. 
The crown is the difference in height between the grade of the 
center and the grade at the curb line of the street. Numerous 
formulae have been derived by which the amount of crown may 
be determined. The usual crowns are one inch to each 4 feet 




Proper Method of Laying 

of width, distributed as follows : Drop one-eighth of the tot^ 

crown one-fourth of the way from the center of the street to the 
curb. This point is called the mid-quarter point of the crown. 
Drop one-third of the total crown at the quarter point or half- 
way from the center to the curb. Drop five-eights of the total 
crown at the mid-quarter point nearest the curb. 

Nearly every city has its own crown formula and they are 
very easily laid out. If the street has railway tracks on it, the 
crown is the difference between the elevation at the rails nearest 
the curb and the curb, and is laid out between these points as if 
the rail were the center of the roadway. The crown is affected 
by the grade of the street. 
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It is necessary to give the roadway a crown in order to have 
the water that falls on the roadway find its way into the gutters. 

The Satid Cushion. — As there is a variation in the depths of 
granite blocks, there must be spread over the concrete base a 
cushion of some material in which to pave the blocks. This 
cushion not only gives the blocks a firm bedding, but also is be- 
lieved to give the pavement some resiliency. In present practice 
not over one inch of sand is specified. The thinnest layer of 
cushion which allows smooth paving and firm bedding by ramming 
is the best. 

The Mortar Cushion. — It was found that in paving blocks on 
a sand cushion the sideways motion used by the pavers in laying 
the block sometimes caused the joint to become half filled at the 
bottom with sand. This sand prevented the grout from going 
down to the bottom of the blocks and sometimes causes the crush- 
ing of the heads of the blocks from unequal expansion strains. 
It was thought advisable, therefore, to specify a sand-cement mix- 
ture of one part of cement to three parts of sand thoroughly mixed 
when dry, on which the blocks were to be laid. Then if the joint 
was partly filled as soon as the mortar cushion was wet by the 
grout it set up at the bottom of the block. Its use on hills where 
the sand cushion might be jarred downhill is also common. There 
appears to be very little value in the sand*cement cushion when an 
asphaltic filler is used. 

The PaiiMg.— The blocks should be laid at right angles to the 
curb line, unless for some good reason the engineer should specify 
they be laid at an angle. The blocks must be laid in courses of 
even width and all joints should be broken so as to lap the block 
in the next row at least three inches. The blocks should be paved 
so the joints should not be less than three-eighths of an inch wide 
and not more than five-eighths inch. 

The Raimniiig.—The success of a granite pavement depends 
greatly on the careful ramming, Each block should be struck by 
the rammersman and rammed to a solid bed. If this causes the 
block to sink below the surface line of the street, it should be taken 
up with paving tongs, more cushion material put in, the block put 
back and again solidly rammed to a firm bed. Do not try to roll 
a granite pavement. There is only one way to ram it correctly 
and that is with a skillful rammersman. The blocks should be 
struck at about the center and restruck until a firm bed is secured. 
At least one rammersman for each three pavers should be specified. 

Filling the Joints. — The proper filling of the joints in a granite 
block pavement is the most important step in the whole construc- 
tion. The joint filler keeps the block stable, waterproofs the sur- 
face and preserves the edges of the blocks so they will not become 
worn or cobbled by traffic. 
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Porlland Cement Filler. — After the blocks have been thoroughly 
rammed to a finished surface, the blocks are lightly sprinkled with 
water and a grout filler, composed of one part of cement and one 
part of sand mixed with clean water in a mechanical mixer, is 
poured into the joints until they are full and surplus grout appears 
on the surface. The grout should be well broomed into the joints 
and the operation repeated as the grout settles until all the joints 
are permanently filled even with the tops of the blocks. No gravel 
is used in the joints in the latest specifications. After the grouting 
has been completed, barriers must be erected and all traffic kept 
off the street for ten days, because it the bond between the stone 
and the grout is broken it never will mend with a grout joint. 

Bituminous Fillers. — There are four types of bituminous fillers, 
namely, the coal-tar paving pitch filler, the paving pitch mastic 
filler, the asphaltic paving cement and the asphalt mastic filler. 
These fillers have gained wide use, due to the adoption of the 
bituminous filler by the engineers of New York City, where hun- 
dreds of openings are made through the granite pavements every 
week for repair or improvement work on gas, electric and heating 
lines under the Streets. It is almost an impossibility to barrier off 
an area in New York streets for ten days for the cement grout to 
set, and if the blocks are shaken by traffic when only a partial set 
has occurred, the set is destroyed and the joints might just as well 
be filled with sand. 

Coal-Tar Paving PiVc/i.— Coal-tar paving pitch should be a 
straight-run residue obtained from the distillation of coal tar and 
shall comply with the following requirements : 

1. Melting point shall be not lower than 43 degrees C, (110 
degrees F.) nor higher than 52 degrees C. (125 degrees F.) 

2. Free carbon shall be not less than 20 per cent or more than 
35 per cent. 

3. Specific gravity at 25 degrees C. (77 degrees F.) shall be 
not less than 1.22 nor more than 1.30. 

4. Specific gravity of the distillate to 354 degrees C. (670 de- 
grees F.) shall be not less than 1.06 at 60 degrees C. (140 degrees 
F.) compared with water at the same temperature. 

Asphallic Cement. — The asphaltic paving cement should he ob- 
tained by the distillation of an asphaltic petroleum at a temperature 
not exceeding 700 degrees C. (1292 degrees F.) and should com- 
ply with the following requirements: 

1. It shall be homeogeneous. 

2. The melting point shall be not less than 54 degrees C. (130 
degrees F.) nor more than 63 degrees C. (145 degrees F.) 

3. Solubility in carbon tetrachloride shall be not less than 98.5 
per cent. 

4. Penetration at 25 degrees C. (77 degrees F.) shall be not 
less than 60 nor more than 100, the penetration test being made 
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with a No. 2 needle tor five seconds, under a load of 100 grams, 
and the penetration at 38 degrees C. (100 degrees F.) shall not 
exceed three times its penetration at 25 degrees C. {77 degrees 
F.), the condition of time and load being as above established. 
The contractor is notified of the penetration desired on each par- 
ticular contract and a variation of ten points either way is allowed 
from this penetration. 
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Finished Street 

5. Ductility at 25 degrees C, {77 degrees F.) shall be not less 
than 40 centimeters at the penetration called for. 

6. It shall not lose more than 3 per cent by volatization when 
maintained at a temperature of 163 degrees C. (325 degrees F.) 
for five hours, nor shall the penetration of the residue after such 
heating be less than half the original penetration. 

The pitch master filler is a mixture of the coal-tar paving cement 
described and as much hot sand as the pitch will carry and still 
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flow well into the joints. The sand must be clean and sharp and 
all of it must pass a ten-mesh sieve. It should be thoroughly 
mixed with the coal-tar paving cement by stirring. The coal-tar 
paving cement should be heated to a temperature of not less than 
121 degrees C. (250 degrees F.) and not more than 149 degrees 
C. (300 degrees F.) and should be poured into the joints between 
these temperatures. The asphaltic paving cement mastic is pre- 
pared in the same way by adding sand heated to about 350 de- 
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Durax Pavement 

grees F, to the asphaltic paving cement described. The sand is 
heated at a central plant, or by using sheet iron curved plates 
under which a fire is built. The asphaltic cement is heated in 
kettles and the mastic is made either in a steel wheel-barrow or in 
a mixer designed for the purpose. 

The mastic is dumped on the surface of the street and pushed 
into the joints with steel hoe-shaped tools. Mixtures of asphalt 
and tar have also been used with fair success. 

The Joints. — With the standard blocks which run from 28.5 to 
30 blocks to the square yard, about 15 per cent of the surface 
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yard area will be joint spaces. There are 1296 square inches in a 
square yard and 15 per cent of this will equal about 195 square 
inches. For a block averaging 5 inches deep then, we will have 
to fill 195x5, or 975 cubic inches per square yard. If cement 
grout is used, about 500 cubic inches of cement are required per 
square yard, or about one-third of a bag of cement and one-third 
of a foot of sand per square yard. If the master filler is used, 
about 585 cubic inches of paving cement and 390 of hot sand 
would be required, or roughly 2.5 gallons of asphaltic cement and 
one-fourth of a cubic foot of sand. For the sand cushion 1 inch 
deep about one-twenty -fifth to one-thirtieth of a yard is required 
for each square yard, and for a 1 to 3 sand-cement cushion I inch 
deep one-fourth of a bag of cement to the square yard and about 
one-thirtieth of a cubic yard of sand. 

After the asphaltic or tar filler has been used, it is customary to 
sprinkle the roadway lightly with sand to take up the excess 
mastic on the tops of the paving stones. 

With the four-inch and resurfacing blocks, although the blocks 
are shallower, there are more joints to the square yard and there 
is no great difference in the quantity of materials used for filling 
the joints. 

Durax. — Durax is the name that has been given to a surface 
composed of 3-inch or 4-inch cubical pieces of granite. It is laid 
either in straight courses or in concentric interlocking segments 
as shown in the picture above. The stone for Durax blocks 
should be equal in every way to the granite specified for standard 
blocks and have a French Coefficient of not less than 8. They 
should be laid with a close joint and about 100 3-inch blocks and 
about 5 4-inch blocks are laid to the yard. The blocks are laid 
with close joints and about the same amount of filler is required 
as for standard blocks. The blocks after laying should be rammed 
to a firm bed by hand or by a light roller and then the joints filled 
with a bituminous filler as hereinbefore described. The pavement 
is noiseless, waterproof, sanitary and durable. It is especially 
useful for resurfacing worn-out asphalt, wood block, brick or 
asphalt block streets where the concrete base is still in good con- 
dition. 

Granite Curbing. — In all block types of paving a curbstone is 
necessary to support both the roadway and the sidewalk and to 
form a gutter or waterway at the edge of the street. Owing to 
the widespread distribution of the granite quarries manufacturing 
curbing, quarries are near each large city and quick service can 
be given. Granite readily lends itself to any working and can be 
cut into corners or circles of any desired radius. It can be cut 
to any width or depth, but in general it splits moat readily into 
shapes where the depth is about three times the width. The 
curb should be at least five inches wide, as the width gives the 
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curbing strength to resist shocks and sudden blows. Depth is 
necessary to prevent the thurst of the sidewalk or earth behind 
the curb, turning it over towards the street. 

The least expensive t>T)e of curbing is quarry face or natural- 
split granite with no hammer dressing. Some city officials prefer 
dressed curb and all the quarries are prepared to dress the curb 
on the top, back and face to any specification. The failure of 
artificial stone curbs has been rather general, but granite curbing, 
old as the original States themselves, is still in use in many East- 
ern cities. 

The curb is laid either upon a concrete or stone bed and is 
usually backed up with concrete in the shallow types of curb. The 
end joints are usually cut on the street by local stonecutters. The 
most modern equipment for handling curb deliveries is operated 
by the manufacturers, who deliver the curb to the street by trucks, 
handle it with portable hoisting equipment and give rapid and 
complete service to cities and contractors. 

Maintenance. — There is no maintenance on a granite block street 
properly constructed with a grout joint. There appears to be a 
slight maintenance charge for refilling joints in the bituminous 
filled construction, but this has been so small in the larger cities 
using this type that granite has been widely adopted as the stand- 
ard business street. Granite block streets twenty-five years old 
have cost less than $10 a mile for the whole twenty-five years or 
40 cents a mile a year. Once a street is paved in granite it needs 
no maintenance and will last forever. 

Salvage. — Granite is the only road material that has a salvage 
value of almost 100 per cent. For years it was thought that old 
granite blocks taken from streets where the improved blocks were 
to be laid were of no particular use and they were sold for prac- 
tically nothing to railroads for yard paving. About 1907 some of 
the granite block producers took up with the New York engineers 
the advisability of recutting these old blocks and rela)ang them 
according to the improved construction specifications. The old 
blocks were 7 to 8 inches in depth and averaged 10 inches long. 
It was suggested to split them in two in the center and get two 
new blocks, each with a new head. These blocks would be 5 
inches deep and the new head could be dressed to lay with a close 
joint. Hundreds of thousands of yards of old blocks have been 
recut in this fashion at great savings to the taxpayers. 
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No Car Is 

Qirite Itself ^irithout 

a Concrete Road 

What makes a "crack" train? The roadhed as 

much as the rolling stock. 

So with your automobile. Any car is a heller 

cat on a good road. 

Thecarwith the highest gas mileage hasa/iigAer 

mileage on Concrete. 

The car with the quickest "pick-up" picks up 

quicker on firm, unyielding Concrete. 
The best non-skid tire holds belter on the gritty 

Concrete surface. 

The car with the lowest depreciation has a lower 

depreciation on Concrete- 
Motorists know these are facts — and motorists, 

if they insist, can get the kind of loads they wanL 
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Tne Austin-Western Line 

"It Serves You Ri^Kt 

LJERE is a new trademark; a symbol of un- 
■*■ ■*■ equaled service to road builders. Wherever 
you see it remember that it is both the guarantee 
and the pledge of the oldest and largest manufac- 
turers of road building equipment. Words in them- 
selves don't amount to much, so look beyond these 
to see what there is to back them up, and you 
will find : — 

Factories equipped with everything needed to 
turn out machines of the highest quality at rock 
bottom prices. 

The largest and most complete line on the 
market. 

Branch warehouses and service stations scattered 
all over the country, insuring prompt shipment of 
both machines and repairs. 

A sales force of experts qualified to help you 
solve your most difficult problems. 

A spirit of eagerness all through the organization 
— factories, office and sales forces^ — to cany out 
all that can possibly be meant by the words of 
our guarantee — ■ 
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Your files will not be complete without a copy of 
our latest general catalog. Write for one today. 

TKe Austin- Western Roaa Machinery Co. 
CHICAGO 

Branches in 23 Cities. 
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Consider First Cost Last 

It is a common mistake to compare highways by what they 
cost instead of what they're worth, 

A fallacy exists in the minds of many that Bermudez Road 
Asphalt is more expensive than other materials. 

True, the first cost is more — but, the first cost is the last 
cost to Ire considered in buying road building material. Sta- 
bility, permanence and low maintenance are the important 
details. 

Bermudez roads, if built correctly, will last twenty-five years 
and more with practically no maintenance. 

The "cheaper" road wears out in five years or less. 

That's why Bermudez is FIVE TIMES LESS COSTLY 
in the end, although the initial cost is a little more. 

Nature creates and seasons Bermudez in the Asphalt Lake 
in Venezuela. It has taken nature centuries to perfect Ber- 
mudez. The process cannot be successfully imitated by man. 

Ne«Y«k THE BARBER ASPHALT ^'- '-"'?.,„ 

Chicago COMPANY lrnFr.n.!Lo 
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OUARRY PRODUCING GRANITE BLOCKS AND CURBING 

GRANITE PAVING BLOCK 

MANUFACTURERS' ASSOCIATION 

OF THE UNITED STATES, Inc. 

JAMES J. TOBIN. Freld Engineer 

31 STATE STREET BOSTON, MASS. 



I 



/rp; 



lm.j 




For Road Construction 
Repair and Maintenance 



npHIS company has a corps of trained engineers 
and chemists who have given years of study- 
to modem road problems. The advice of these 
men may be had for the asking by anyone inter- 
ested. If you will write to the nearest of&ce re- 
garding road problems and conditions in your 
vicinity, the matter will be given prompt attention. 

Illustrated booklets free upon request. 
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A SURVEY OF THE FIELD OF HIGHWAY RESEARCH 

By W. K. Hatt, 
Director, Advisory Board on Hitrhzcay Research, National Sesearch 



Chart of Research. 

FIRST of all an attempt to plot the field is shown in Figure 1, 
This chart is useful for the location of a piece of experimental 
work so that its purpose and surroundings may be determined. 
The chart has been submitted to a great number of people inter- 
ested in highway research and highway building, and has so far 
received so little criticism that it is assumed to be along the right 
lines. 
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Fig. 1 

Highway research must be conducted in somewhat of a critical 
mood. The impression prevails that a large part of our present 
data is unreliable partly because they have been obtained under 
conditions which no longer prevail, and partly because the data 
are misleading without the knowledge of underlying coiiditions. 
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Hearsay evidence, rumors and propaganda are not wanting. Un- 
proven statements should be eliminated. Mere argument, unsup- 
ported by facts, must be disregarded, and final deductions based 
upon real and vital data. 

Rdalioii of Highway to Oiber Tnmsporl, — Freight is finding 
its way through new channels. Sixty-three per cent of the freight 
between BakersfieM and Los Angeles, California, is carried over 
the wel! known Ridge highway at 16 cents per ton-mile rather than 
by the Southern Pacific highway at 5 cents a ton-mile. 

For the purpose of a view of the entire traffic situation and for 
a wise State and National pohcy, traffic studies are of special 
importance. 

It is therefore necessary that the data underlying the economic 
disposition of traffic among the various agencies of transportation 
be obtained by trained research workers. Only in this way can 
we obtain an overhead view of the relation of highway transport 
to other existing agencies. The wealth of the nation available for 
transportation is Hmited and an over-extension of highway trans- 
port may starve other agencies, and wipe out existing assets. In 
this connection it is interesting to notice the preliminary statistics 
gathered by the Chamber of Commerce of the United States, which 
estimates that the investment in highway transport, twenty hiUions, 
is equal to that in railway transport. 

Economics. 

There is an important service to be rendered by the highway 
engineer in so locating his road that the cost of operation will be 
reduced, these costs including fixed charges, depreciation, replace- 
ment, maintenance of vehicle and road, etc. It is hoped that within 
the course of a year the cost of operation of vehicles as determined 
by location and character of highways will he fairly well deter- 
mined. Professor T. R. Agg, Chairman of Committee No. 1, on 
Economics of Highway Improvements, has accumulated a large 
amount of very carefully determined data in connection with the 
work of the Experiment Station of the Iowa State College, and his 
committee is concerned with tests of tractive resistance of trucks in 
New England in which Harvard University, Yale University. 
Massachusetts Institute of Technology, Bureau of Public Roads, 
United States Army, Society of Automotive Engineers and the 
highway commissions of Massachusetts and Connecticut are co- 
operating, under the direction of Major Mark L. Ireland, Q. M. C. 

Traffic Studies. — Professor Dougherty of the University of 
Tennessee has shown the value of a well planned program of 
regional studies of traffic. Here is an excellent field for local 
studies by universities. 

Present traffic conditions should be studied and those in the 
near future must be envisaged before an intelligent program can 
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be framed for the development of any region. In many cases this 
policy involves the provision of permanent structures, location and 
grading, to be used without paving until such time as the develop- 
ment of the country and the increased traffic justifies the paving 
of this roadbed. Instances are not wanting, however, in which the 
absence of paving under heavy traffic has brought about heavier 
costs, and a road impossible to maintain satisfactorily. Questions 
of the length of life of bonds for various types of roads and of 
the proportion of costs to be provided for by bonds and by current 
fees, can only be decided upon the basis of physical facts and costs 
which at present are wanting. 

There is a lively interest in the traffic studies which have been 
planned in a large number of States. The purpose, methods and 
devices for measuring traffic are yet to be agreed upon. Some- 
thing more than the count of vehicles is necessary. The proportion 
of truck traffic and the weight of the vehicles should be known in 
order that some estimate may be made of the proportion of the 
maintainence costs chargeable to truck traffic. One of the most 
complete traffic studies is that now under way in the State of Con- 
necticut in which not only the mechanical features of the traffic 
but the commodity value, the origin and destination are recorded. 
A truck loaded with silk products left a mill in Connecticut in the 
afternoon and was delivered in New York the next morning; the 
manifest showed the value of this load to be $100,000. A study 
of the laws of development of traffic is now about complete under 
the direction of Dean A. N. Johnson of the University of Mary- 
land. Charts have been drawn showing the development of traffic 
during four years from one hundred and fifty stations on the high- 
way system of Maryland. 

Commissioner Cole of Massachusetts has recently reported a 
valuable census of the traffic of Massachusetts, which will answer 
many questions concerning the earning power of the higher tjrpe 
of roads. 

Such traffic studies are an important part of the economics of 
highway transport to which main question others are subsidiary. 
This cost arises from the road and also from the vehicle. 

The chart, Figure 2, is supplied by the Bureau of Public Roads 
to show the relation between road expenditures and automobile 
registration. Only during the last year has the rate of increase in 
total expenditures for the highway exceeded the rate of increase in 
automobile registration. The increase in percentage of trucks is 
notable. 

Operation. — In thickly settled centers the State highway depart- 
ments take on largely the aspect of traffic departments. The con- 
trol of traffic, especially with reference to safety, is a paramount 
issue. In other words, the grave problems which have so long 
pressed in upon the cities are now appearing on the highways. A 
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Striking suggestion by J. H. Mullen, chief engineer of the highway 
department of Minnesota, is that the speed on heavy passenger 
lines be limited to 40 miles per hour at the maximum and 25 miles 
per hour as a minimum between the hours of 5 a. m. and 8 p. m. 
This will force the truck traffic to the use of the roads in the night 
time. The art of signaling highways needs study, and the recent 
paper by A. R. Hirst, of the State of Wisconsin, indicates the 
growing importance of this portion of the operating field. 

Maintenance, — Maintenance costs, one of the most important 
elements entering into the economics of highway construction, have 
in the past not been properly determined and allocated. The choice 
of the type of road depends greatly upon such data. Something 
more is needed than a total cost of maintenance from fence-to- 
fence or from shoulder to shoulder. The traffic, materials, climate, 
labor costs and all pertinent data should be known. We should 
know if the cost was a replacement or the result of a misfit of the 
type to traffic conditions. The Bureau of Public Roads will re- 
quire a report on maintenance costs on all Federal aid projects 
according to a standardized system of accounting. In the course 
of time reliable maintenance data will be secured. In the meantime 
much can be learned from specific cases particularly in those coun- 
ties where foresighted individuals have properly analyzed main- 
tenance costs. 

It appears to the writer that the maintenance of the roads must 
assume a larger importance as the construction program becomes 
more complete. A great deal of experimentation and research is 
needed to fix upon the correct theory of maintenance of the various 
classes of roads. An interesting experiment in the maintenance of 
a gravel road under the direction of A. R. Hirst of Wisconsin 
shows the possibility of useful research in this line. 

Legislation, — Restrictive legislation upon the weight of the 
vehicle should be based upon a careful survey of existing con- 
di^-i'ons and cannot be decided offhand. A truck should go over 
State boundaries on main routes without being forced to reduce 
its load. It is said that only one-half of one per cent of the traffic 
on our highways is in the form of vehicles over five tons in gross 
load. The data of research into highway economics are necessary 
for wise legislation. Roads should be strong enough for econ- 
omical highway transport. But where and when is a given vehicle 
economical ? 

Design of Road. 

In the preceding fields of economics and operation but few 
references have been made to research activities, although it must 
be said that there is a live appreciation of the urgent necessity of 
early studies. In the field of design, however, the engineers are in 
a more favorable position, because the fundamental mechanical 
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principles of the operation of the various types of roads are being 
defined rapidly. Of course the problem is simple in statement. 
Given the maximum weight and volume of traffic ; to provide a 
road of sufficient width and strength to carry this traffic over the 
existing or improved subgrade. The solution must depend upon 
the characteristics of the region, and will be different in Arizona 
and Massachusetts. Regional supplies of material and labor and 
climatic conditions certainly influence the result. The main prob- 
lem of research lies in the field of the load, the mechanical action 
of rigid and non-rigid slabs and the properties of the subgrade. 

Subgrade. — The highway engineer must face all kinds of sub- 
soils, such as the adobe soil of California, which cracks and swells 
in a remarkable way, sufficiently at times to deform the green 
coiicrete of the road slab, and the black soils of Illinois, plastic 
clays, etc. The design of the road should he related in some 
manner to the supporting power of the soil. A large volume of 
research is directed to the study of subsoils and particularly to 
determine that element of the soil which determines its properties 
and to the treatment of sub-soils by drainage and the admixture 
of chemical additions. The most important agencies in this field 
are the Bureau of Public Roads, the Subsoil Committee under the 
chairmanship of General E. I. Dupont, organized first as a com- 
mittee of the now inactive Federal Highway Council, the work by 
Professor Eno of the Ohio State University, by Clifford Older of 
the Illinois State Highway Department, and by the University of 
California. 

These researches include the mechanical and ultimate analysis of 
soils, instruments for determining bearing power and study of 
water movement and consequent volume changes. Studies are 
also under way in the Bureau of Public Roads for the protection of 
the shoulders and other means to preserve the moisture content of 
the subsoil more uniformly. In California the soil is improved 
by mixing in coarse aggregate. In some States a layer of tarred 
paper is placed on the subsoil to prevent the entrance and egress 
of water which it is thought results in harmful volume changes of 
the concrete slab. When the studies under way are complete we 
should have within the year a fairly satisfactory account of the 
action of subsoils, the means of testing them and the implication 
which the data carry into the field of design. It is Mr. Older's 
observation that in the case of the soils of Illinois there is prac- 
tically no supporting power under expected conditions, and that 
therefore the concrete slab must be designed as an overhanging 
cantilever with the load at the corner of the slab. The Bureau of 
Public Roads has treated some subsoils by the admixture of ad- 
ditional materials such as Portland cement which apparently 
renders a plastic clay granular in its nature and destroys the 
plasticity. 
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Slab. — The width of surfacing is closely related to the findings 
of traffic studies and the habits of drivers. The Committee on 
Standards of the American Association of State Highway Officials 
will be the source of authority upon questions of this kind. 

As concerns the design of stiff slabs under a specified loading, 
we have an interesting field of scientific experimentation on a large 
scale. Some of the experimental roads may be hsted as follows: 

1. The Bates experimental road two miles long, built by the 
Illinois highway commission under the direction of Mr, Clifford 
Older, contains brick surface on concrete slabs of various mix- 
tures and differently reinforced. Complete scientific observations 
are being made on subgrade conditions and volume changes in 
slabs with accompanying laboratory tests of the ability of plain 
concrete to withstand repeated stresses. Loads will be applied in 
the spring of 1923. 

2. Test road 1,320 feet long, oval in shape, built by the Colum- 
bia Steel Company at Pittsburgh, California, under the engineering 
direction of Messrs. Leonard 8i Aldrich, of San Francisco, and 
with the cooperation of the Bureau of Public Roads and the Cali- 
fornia Highway Commission, and by California automobile clubs. 
The construction includes concrete slabs of various thickness and 
shape, some with inverted curbs and variously reinforced with 
steel running from 20 tons to 69 tons per mile. Steel includes 
structural and high carbon grade, both open hearth. Built in 
July, 1921, and first loaded November 9. 1921, with 40 trucks, 
equivalent to the passage of 10,000 trucks per day. Sut^ade, 
adobe soil. Complete measurements of volume changes due to 
temperature and provision for subsoil moisture. Measurements 
of other pertinent data. Four tunnels run transversely to the road 
covered with 3j^ feet of rolled sub-grade. In these tunnels there 
is an autographic record of the deflections of the slab and the 
subgrade due to the passage of traffic. The mechanical action of 
the slabs are determined by various positions of the truck under 
static and impact conditions. 

3. Reinforced concrete precast slab road built in 1920 at Caspar, 
Wyoming, 2,400 feet long, in desert. Units are 8 feet long. 9 feet 
wide and 6 inches thick. 

4. Experimental concrete highway 2 miles long under con- 
struction in Alexandria County, Virginia, under the direction of 
the U. S. Bureau of Public Roads. Sections of various thicknesses 
and shapes, with various reinforcement. Preliminary scientific 
measurements. Normal farm traffic. 

5. Experimental road, circular track, concrete base and bitu- 
minous top, built by the U. S. Bureau of Public Roads at the 
Experiment Farm, Virginia. Various combinations of bituminous 
tops are to be tested under the action of a truck which is guided 
automatically. 
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There are several roads built containing variations in aggregate 
or reinforcing as part of State systems, the data and description 
of which are not at present available. 

We have also the remarkable investigations conducted by the 
Bureau of Public Roads under A. T. Goldbeck, at the Experi- 
mental Farm across the river from Washington. These researches 
have been reported quite completely in the technical press and need 
not be described. Mr. Goldbeck has first of all determined the 
blows arising from the vehicle under service conditions; then he 
had with a new type of machine dealt blows of various magni- 
tude to slabs of various thickness and designs supported on dif- 
ferent classes of sub-grade. When these specimen tests are com- 
bined with the service tests the road designer should be in the 
near future in possession of a body of data comparable to that at 
the disposal of designers of concrete buildings. It would seem 
that with the large mass of data that has been gathered together 
and analyzed, the designer should be able to design a road slab 
with the certainty that he designs any other structure. What is 
especially needed now is a body of designers to study these data 
and project new experimental roads to close up the gaps in this 
field of research. 

Reinforced Roads. — The last word has not yet been said on 
the policy of reinforcing concrete roads. One extreme is a thick, 
heavy slab, massive enough to withstand such lojds as are found 
in the State of Washington, viz : 20 tons of logs ; the other extreme 
is a thin flexible slab which will deform under a load or under the 
action of frost and be brought back to its primitive shape by the 
elasticity of the reinforcing steel. No doubt the adjustment in this 
respect would be determined by the condition of supply of mate- 
rials and by a comfiarison of the maintenance costs of heavy con- 
crete roads and thinner reinforced roads. Those who are designing 
experimental roads should have this element of research in mind. 
The amount of reinforcing now generally used is only sufficient 
to hold together the broken sections of the concrete slab. Re- 
search is needed to determine the amount of reinforcing which 
will be really effective under the various regional conditions of this 
country. 

Other Types. — It would seem that in the rapid development of 
other types of roads the experimental study of brick roads has 
been somewhat neglected, and we should welcome the efforts of 
the National Association of Paving Brick Manufacturers to pro- 
mote research comparable to that now being applied to other types 
of construction. 

Relation of Vehicle to Road. — Restrictive legislation on truck 
loads may result in a redesign of vehicles with new tire equipment 
or new relations of spring-borne and unsprung weight or multiple 
axles to carry maximum loads over highways with less destruction 
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of the road. The recently proposed committee composed of repre- 
sentatives of the Society of Automotive Engineers and the High- 
way Engineers will consider the mutual relations of the vehicle 
to the road. The highway engineer also, in conjunction with the 
automotive engineer, must conduct research into the effect of the 
various road surfaces upon the operating cost including gasoline 
consumption and tire wear, and the operating departments must 
also consider the road surface and alignment in relation to the 
statistics of accidents. Roads must also be evaluated from the 
standpoint of tractive effort and safety. 

Construction. 

One of the outstanding problems in the construction field in the 
subdivision of materials, is the cause of surface waving, both in 
gravel and bituminous roads. Whether these surface waves or 
corrugations arise from methods of construction or maintenance, 
or from a lack of homogenity in the materials, or lack of proper 
balance of filler and bituminous content, they certainly have come 
through the action of high speed motor traffic. Whether this 
traffic operates to produce these waves by reason of spring action 
or engine impulse or wheel action or otherwise is to be determined. 
The cost arising from this action is excessive. Research is needed 
to determine the cause and remedy. H. S. Mattimore of the 
Pennsylvania State Highway Department and Major F. S. Besson. 
of the District of Columbia, are active in research upon the cause 
of waves in asphalt surfaces. The Bureau of Public Roads is 
making a special study of the corrugations of gravel roads ; and is 
cooperating with the asphalt association in studying the causes 
of waving of asphalt pavements. A large number of samples have 
been secured from Washington, Baltimore, New York, Philadel- 
phia, and Detroit. 

A research into the efliciency of the operations of concrete 
mixers is much needed and also a further study of the product 
of central mixing plants. 

The field of research on the fundamental principles of materials 
and on standardization of tests has been occupied for a great many 
years. These researches are well fitted to the ordinary university 
laboratory and are numerous. 

A little later the Research Council expects to issue the results of 
a Census of Research in which the many valuable studies under 
way in the experiment stations of the various state universities 
will be listed and described. It is difficult to mention a few of 
these investigations in a paper of this kind without doing injustice 
to the large number of devoted research workers. 
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LOAD RESTRICTIONS AND HIGHWAY 
CLASSIFICATION 

By Henry G. Shirley 
Chairman A.A.A. Goad Roads Board 

MUCH is being heard these days from our legislative halls 
about the weight of vehicles and the maximum load they 
should carry over the road. Nearly every State legislature 
is considering regulartorv laws to govern the weight and operation 
of commercial motor vehicles. The problem is becoming more and 
more acute, and some solution must be found that can be uni- 
formly adopted. The writer believes that the fundamental prin- 
ciples underlying this problem are common to every State. 

Much stress is being laid on the maximum load, meaning the 
gross weight of the vehicle and its load, without any other deter- 
mining factors. The absurdity of measuring the destructive effect 
to highways in any such terms is shown by the fact that some 
vehicles have only 50 per cent of their weight and load concen- 
trated on the rear axle, while others have as much as 90 per cent. 
Is the road designer interested in this maximum load, except as 
to the carrying capacity of highway bridges? I don't believe that 
he is. 

The factors that must be determined and agreed upon are the 
axle and wheel loads. When these have been determined, then the 
need for the gross load limitation will vanish, except for bridg'es. 

The wheel must also have a sufficient width of tread to properly 
distribute its load over the surface, but with a predetermined axle 
and wheel load ,the road designer can proceed with some degree 
of certainty, knowing what will he required of the surfacing to 
safely carry the loads. 

The problems of highway design embraces so many factors 
that it is necessarily very complex. Knowing the maximum axle 
and wheel loads, the area and character of the bearing surface of 
the wheel tread, and its impact due to speed, the design for the 
road surface can be completed. 

Another factor which must be considered is seasonal conditions 
and that brings us to the question of cost— the very crux of the 
whole matter of design. Must the surface be designed and built 
to safely carry the maximum axle and wheel load at all seasons 
of the year, or must there be a seasonal restriction and a classifi- 
cation of the highways? 
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If the surface is designed to carry the maximum load durir^ 
that season of the year when the sub-grade is the weakest and its 
bearing power very low, then much money will b^ built into the 
roads that will lie idle and be of no service, except during these 
few months. 

Would it not be much better and more economical to require 
seasonal restrictions during the danger period by reducing the load 
to a weight that the surface could safely carry, especially on many 
of the roads heretofore built that were not destined for such heavy 
loads? I unhesitatingly say, yesl except on the heavy-duty high- 
ways, where the volume of traffic is heavy throughout the entire 
year. 

On the heavy-duty roads the surfacing should be designed to 
carry the maximum axle and wheel load during all seasons. But 
on the secondary roads, where the traffic is not so intense, the load 
should, in my judgment, be made to vary with the critical period 
and the ability of the surface and sub-grade to safely carry its 
weight without injury, and so on down to roads of very minor 
importance. During the late spring, summer and fall months in- 
expensively surfaced highways will carry the maximum load with- 
out injury, but during the late fall and early spring they may be 
completely destroyed by vehicles carrying such loads. 

All roads should, therefore, it seems to me, be classified into 
three general classes, A, E, and C, as follows: 

Class A roads should be the heavy duty highways, carrying a 
large volume and weight of traffic throughout the year. On Class 
A roads the maximum axle load should not exceed I8,(XX) lbs., 
maximum wheel load not over 9,000 lbs., and bearing load per inch 
width of tire not over 750 lbs. This should be the maximum load 
allowed throughout the year. 

Class B roads should consist of highways where the greater 
volume of traffic is of lighter weight units and only a small per 
centum of heavy units. The maximum axle, wheel and inch per 
tread loads should be the same as Class A — from the latter part 
of March or April to the latter part of November or December, 
varying according to climatic conditions, but from November or 
December to March or April, the maximum axle load on Class B 
roads should not exceed 12,000 lbs., wheel load 6,000 lbs. and load 
per inch of tread 500 lbs. 

Class C should compose the unimproved earth roads and the 
maximum axle load from March or April until November or De- 
cember, 12,000 lbs., wheel load 6,000 and load per inch of tread 
500 lbs., from December to April axle load 6,000 lbs., wheel load 
3,000 lbs. and load per inch of tread 300 lbs. 

Each class of road should be marked at stated intervals and at 
all intersecting roads by a sign giving the load and the seasonal 
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restrictions. A severe penalty should be imposed for the violation 
of any of these restrictions for over-loading. With such plan put 
into effect, the laying out and designing of the highways of the 
country could proceed with some degree of certainty, knowing 
that the money invested would be properly conserved and the roads 
protected, as well as safeguarding the usefulness of the improved 
roads heretofore constructed for many years to come. 



TRACTIVE RESISTANCE OF ROADS 

What Reducing This Resistance Means to Owner and 

Driver 

By Major M. L. Ireland and 1st Lt. H. C. Mitchell, Q. M. C. 

EVERY driver of a motor car knows that on certain roads 
his car "pulls" better and can make more speed than on cer- 
tain other roads. He knows. that there has been no change 
in the motor but that there is a difference in the resistance of the 
different roads. He knows that more and more power is required 
for each increase of a mile per hour in the speed. He knows that 
some of this is due to increased air resistance at higher speeds. 
He also knows that there is a speed (not the highest, but usually 
around 15 to 20 miles per hour) at which his car is the most 
efficient. 

Many drivers do not know that they greatly increase the resist- 
ance and cost of operation of their car by : 

(a) Driving at uneconomical speeds; 

{h) Failing to reduce speed proportionate to loads and 
roughness of roads ; 

(c) Driving grades with the wrong gear; 

{d) Driving with under-inflated tires or with anti-skid 
chains when the latter are not needed; 

{e) Filling crank cases, transmissions, and differentials 
too full of oil ; 

(/) Using the wrong lubricant or not changing it fre- 
quently enough; 

{g) Driving when wheels, shafting and other parts are 
out of line. 

Drivers sometimes learn by experience that in cold weather stiff 
grease in transmission and differential slows everything down. 
But how many persons know anything about how much each of 
these things affect their car and its cost ? 

Few know how to find their vehicle cost per mile. Almost no 
one knows that his vehicle mile cost is frequently more seriously 
affected by the character and quality of the road used than by many 
of the factors mentioned above. Tires are sold on their anti-skid 
and pulling qualities but have you ever seen any real figures for 
either quality? Dependable information on which to select the 
right vehicle and tire to fit his normal load, road, and speed re- 
quirements, would be a gold-mine for the highway transportation 
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man. Knowledge as to which type of vehicle and tire is the most 
destructive to a given road, the conditions under which it occurs, 
and why it occurs, would pay by saving a large part of the taxes 
and the public debt. Legislation would be founded upon road 
facts rather than upon imagination. 

This shows, almost in a paragraph, many of the most important 
factors in the problems of highway transportation, construction, 
maintenance, and legislation. There is much talk and little evi- 
dence. The basic information on what happens, what forces must 
be overcome, and how to do it with the least gasoline, and the 
least wear and tear on vehicle, tire, and highway, is lacking. We 
now burn too much gasoline in order to pound vehicle, tire, and 
road to pieces. Not all, but much of these fundamental data lead- 
ing to the above information are comprised within tractive resist- 
ance (the resistance to being drawn) and the shocks and vibra- 
tions absorbed by the vehicle and the highway. It is these funda- 
mental things which are to be weighed and measured. 

The following explanation of what tractive resistance is and 
why it is important to him is intended especially for the thinking 
man on the driver's seat: 

• The tractive resistance is an extremely variable quantity. No 
two types of vehicles on the same road will have the same tractive 
resistance. No two highways will offer exactly the same resistance 
to any one vehicle. No one can give the tractive resistance of a 
given highway. He must name the highway and the vehicle and 
then the amount of load carried and the speed before be can give 
a tractive resistance value. It is very difficult to measure tractive 
resistance values more closely than within plus or minus 5 per 
cent of the truth. Different vehicles, or the same vehicle, loaded 
and unloaded, will show a variation of as much as 25 per cent 
either side of a mean value given for a road without mention of 
these other factors. A speed of 32 miles per hour shows with a 
heavy truck six times the resistance at four miles per hour. 

Most of the available data from the many experimenters of the 
past lose much of their value because the facts just cited have been 
ignored. Much really good data are apparently conflicting simply 
for lack of care in recording the different conditions under which 
the tests were made. Then again much confusion is caused by 
differences of opinion as to what factors should and should not 
be included in tractive resistance. 

The tractive resistance or "gross resistance to being drawn" in- 
cludes wind and air resistance, vehicle coasting resistance, includ- 
ing tire resistance, road surface friction, and impact resistance. 
This statement, for simplicity's sake, neglects the frictions in the 
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motor and the resistance which every one has experienced when 
he tries to gain speed and the "carry" with which a vehicle at high 
speed resists breaking before it stops, also a few minor resist- 
ances too small for discussion. 

The wind resistance refers to the effect of air moving over the 
ground and will hinder or assist the vehicle according as the wind 
blows in the opposite or same direction in which the vehicle moves. 
The air resistance refers to the effect produced by driving a 
vehicle through still air. For speeds up to about fifteen miles 
per hour, the air resistance is small and can usually be neglected. 
At higher speeds, it increases rapidly, and at speeds of about 
twenty-five miles per hour, it becomes the dominant force in the 
total resistance. 

The vehicle coasting resistance, exclusive of tire resistance, is 
due to the mechanical friction of the vehicle parts from the neutral 
position of the gear shift through the felloe of the drive wheels, 
and depends chiefly on the vehicle design and construction. 

The tire resistance is due to the compressing and reforming of 
the tire and depends chiefly upon the tire construction and mate- 
rial. 

The road surface friction is due to lack of an ability to return ■ 
all of the energy put into the road surface material, and is appar- 
ently constant for a smooth level road of the particular type con- 
sidered. For the road material this is a counterpart to the resist- 
ance of the tire material. For soft roads the resistance split ofl 
from this resistance to account for displacing road material is 
usually called displacement resistance. 

The impact resistance is due to the lack of smoothness of the 
road surface, and will increase rapidly with the speed and to a 
less extent with the load. 

It will be evident, that of these five principal resistances, the 
road surface friction and impact resistance alone are influenced 
by the particular type of road considered. Impact resistance is 
also influenced by the type, dimensions, and quality of the springs, 
and by the speed of the vehicle. 

Valuable experiments by the United States Bureau of Public 
Roads, various State highway commissions, Iowa State College, 
the University of Michigan, Massachusetts Institute of Technol- 
ogy, and other similar institutions, have recently been made, which 
furnish considerable data for certain special cases. 

The following table showing the economy of improved road 
surface was given out by Edward N. Hines, chairman of the 
Board of County Road Commission of Wayne County, Michigan, 
and is reproduced from the Service Bulletin, Iowa State Highway 
Commission : 
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Pounds putt per Miles per Miles per 

Type of Road Ian hour gallon 

Dirtroad 92 to ZIS 4,6 5,78 

Gravel 78,2to81,3 9 5 7 19 

Macadam 64,3 9.48 

Pavedroad.... 27,6 16.4 11.44toll,78 

Data by the good road section of Iowa State College showed 
that while it takes 218 pounds pull to move a ton on an earth 
road, the same load can be moved on a hard paved surface with a 
27.6-pound pull. Information is not available as to the type of 
vehicle in this case or condition of loading. 

Tests of a two-ton truck on the road from Detroit to Jackson 
and Ann Arbor showed that, while it was only possible to obtain 
a speed of 4.6 miles per hour on a dirt road, the speed rose to 
16.4 miles per hour on a paved road. 

A test of a two-ton truck made in the vicinity of Cleveland, 
Ohio, showed a mileage per gallon of gasoline of 5.78 on dirt 
roads and 11.78 on paved roads. 

The values given in the table by Mr. Hines, indicate the great 
decrease in tractive resistance I pounds pull per ton) and increase 
in speed and mileage that can be expected when road surfaces are 
improved. 

The following figures give a graphical illustration of the im- 
portance to the vehicle owner and the man in the driver's seat of 
decreasing tractive resistance by means of improved road sur- 
faces. 

Fig. 1 illustrates the relative amount of time spent by a driver 
on various kinds of work incident to making deliveries over differ- 
ent kinds of roads. The values for paved roads are average times 
taken from the results of an investigation, covering several months, 
of the delivery system of the R. H. Macy department store of 
New York City. 

The time required by the driver for the work incident to this 
same delivery system if the roads were gravel, or sand, instead of 
being paved, has been computed using Mr. Hines' data. 

Representing a kind of highway by a belt in this manner shows 
but one value, that of a practically new road. Of course, the 
tractive resistance varies with the state of maintenance, and other 
conditions. 

The cross-hatched areas "A," "C," "D," "E," "F," "J." snd 
"K" represent non-roUing time spent in routine work chiefly in 
connection with administration, and are therefore the same for 
each kind of road. 

The areas in black "B," "G," "I," and "L," represent rolling 
time spent in travelling over the typical distance necessary to reach 
the point of delivery. These times were devoted to transporta- 
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tion as distinguished from time for making deliveries. The dis- 
tance travelled is the same in every case. The difference in time 
is due entirely to the difference in road surface, and the rsulting 
slower speed. 

The remaining area "H" represents the remaining time in an 
8-hour day which may be considered as time actually available for 
deliveries. Of course there are fractional rolling times in the 
delivery period proper which would make the difference in ac- 




complishment on different roads even greater than is shown. 

Fig. 2 pictures clearly the approximate time away from the 
Store and garage. The whole transportation problem is now sim- 
ply a. matter of how best to divide this time between rolling time 
("B," "G," "I," and "L" in Fig 1) and delivery time ("H" in 
Fig. 1). The reason for existence of the delivery system is to 
distribute the packages in time "H." Time spent unnecessarily in 
any other way is defeating this purpose. It is impossible to move 
the delivery district closer in terms of distance to the business 
center. In fact, the delivery distance tends to slowly move farther 
away. The only way of overcoming this difficulty is to move the 
delivery district closer when measured in time. 

The truck owner, or man on the driver's seat, should note how 
much this reduction of time between points is reduced by the great 
reduction of the black areas and increase of the white ones, as 
the road is improved. For example, the figure indicates that with 
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a paved road, five times as many deliveries can be made in the 
delivery district in each day, as would be possible if the road were 
of sand. This is entirely due to the decrease of tractive resistance. 

This means that one truck over a paved road can do approxi- 
mately the work of five over a sand road. On the poorer road 
the load would have to be reduced to avoid damage to loose pack- 
ages, and because it would be folly to carry more than there was 
time to deliver. More expensive wrapping and crating is required. 
The cost of transportation, in all of its steps from producer of raw 
materials through manufacture, wholesale and retail, to consumer, 
is now found to be a large part of the explanation of the high 
cost of living. Cutting transportation costs in this very marked 
degree means lower prices and slightly higher taxes. Every man 
is a consumer. Shall we stick to the same road, or insist on the 
good road, lower prices, knowing that taxes will be slightly higher? 

The importance of the subject of tractive resistance, and the 
lack of knowledge of the effect of speed. load and differences in 
design of vehicles, tires, etc., upon tractive resistance, has given 
rise to many experiments as previously stated. The work is slow, 
painstaking, and expensive, for it must have the accuracy of good 
city surveying, but with the difference that the observers and their 
instruments must be bumping and bounding over the road at 
variable speeds, while the engineer and his instruments may remain 
quiet during the time the work is being done. These facts have 
discouraged and baffled many until it has become necessary to un- 
dertake the work in a very earnest and thorough manner. 

The advisory board on highway research, National Research 
Council, of which Dr. W. K, Hatt is director is encouraging and 
coordinating all the highway research for this and other purposes. 
It has organized committees to cover the various fields. Under 
the direction of the Committee on Economic Theory of Highway 
Improvement, of which Professor T. R. Agg, Iowa State College, 
is chairman, there is being conducted coordinated tractive resist- 
ance investigations in Iowa, Michigan, Kansas, New England, and 
elsewhere. The Iowa work has been aimed at development of 
methods and instruments and data upon conditions under which 
economy demands that grades should be reduced. This latter 
phase has been taken up in considerable detail by Professor W. E. 
Lay of the University of Michigan, working with the Michigan 
Highway Commission. 

In October, 1921, Dr. Hatt organized a subcommittee (of the 
above committee) to deal with the tractive resistance of roads, the 
object of which was to foster the Quartermaster Tractive Resist- 
ance of Roads Research, then in progress in the Electrical Engi- 
neering Department, Massachusetts Institute of Technology, and 
to encourage other researches upon the same subject elsewhere. 
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In August, 1921, the cooperation of Yale University was invited 
and the invitation was accepted. Yale's part covers laboratory 
analysis of internal losses of the vehicle and tire resistance. 

The purposes of this research are: 

(a) To determine the best types of instruments for the 
work and why; 

(b) To determine the most suitable technique for this 
class of research ; 

(c) To produce the desired physical data for tractive re- 

sistance of the vehicle named below, tires, loads, and 
speed on concrete surfaces, plus that minimum 
amount of data concerning other surfaces which will 
afford some basis of comparison ; 

(d) To determine sliding friction upon the different road 
surfaces tested; 

(e) To make such auxiliary measurements for investi- 
gations as might be necessary to interpret more 
definitely the results of the major investigation. 

Experiments will cover a considerable number of vehicles with 
different types and sizes of tires, under various conditions of speed 
and loads, and on several t)rpes of road surfaces. A brief sum- 
mary of the equipment available and the program for the tests 
follows : 

Vehicles on hand, — 4 types as follows: Quartermaster Std. B 
truck equipped with solid tires, pneumatic tires and steel tires. 
Cushion tires will probably be added. This is the "backbone" 
vehicle of the test. Other vehicles are Mack 7.5 ton truck, 3-ton 
Detroit trailer, and White 1.5-ton chassis with staff car body. 

Vehicles available on call. — 2 types as follows: White 1.5-ton 
chassis with truck body and with pneumatic and solid tire equip- 
ment. G. M. C. 1-ton chassis with cargo or ambulance body. 

Total vehicle types on hand and available: 6. 



Tire types on hand 


Size 


Types 
tread 


of Mfg. 


Make 


Pneumatic 

Solid — New 

Worn out . . . 


3 
8 
3 


2 
6 

1 


2 

• • 

• • 


2 
6 

1 


Totals 


14 


9 


2 


9 


Tire types to he 
added 

Steel 

Cushion Rubber 


2* 
2* 


1 

1 






Totals 

* Sizes already in use. 


14 


2 
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Speeds. — Range from 5 to 25 miles per hour normally, but at 
times the grades selected for coasting tests with the accelerometer 
range as high as 40 miles per hour. 
Loads. — Range from empty vehicles to 20 per cent of capacity. 
Types of road leslcd.— Cover concrete with broomed and with 
belted surface, penetration bituminous macadam, old oil treated 
macadam, oiled gravel, brick and earth. The work, in order to 
limit the time required to produce usable results from the research, 
and because of the apparent greater general public interest in con- 
crete at the present time, will be thorough on concrete first. Thor- 
ough test of other types must be either postponed until later or 
undertaken elsewhere. 

This subcommittee consists of representatives of the following 
interests : 

Harvard University— Prof. Comfort A. Adams, chairman. 
Committee on Economic Theory of Highway Improvement- 
Prof. T. R. Agg. 
U. .S. Army and War Department, Major Mark L, Ireland. 
U. S. Bureau of Public Roads, Division of Investigation and 

Tests— Mr. A. T. Goldbeck. 
Massachusetts Department of Public Works — Commissioner 

John N. Cole. 
Connecticut Highway Commission— Commissioner Chas. J, 

Bennett. 
Massachusetts Institute of Technology — Prof. D. C. Jackson. 
Yale University — Prof. E. H. Lockwood. 
Society of Automotive Engineers — Dr. H. S, Dickinson. 
The results from these several investigations will appear in the 
technical press from time to time as the work progresses. 
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THE ECONOMIC EFFECTS OF THE PASSENGER 

MOTOR CAR 

By Roy D. Chapin, 

Vice-President of the National Automobile Chamber of Commerce. 

EVERY forward step in the improvement of the world's trans- 
portation facilities with one single exception has tended to- 
ward the concentration of traffic in the large masses and 
toward the concentration of social life into large and highly cen- 
tralized communities. 

The exception is the modern passenger motor car which for 
the first time provides the masses with individual mechanical 
transportation. 

The measure of its influence is, therefore, to be found not 
only in its immediate effects upon the economic life of the coun- 
try but also in the broad influence which it seems destined to have 
upon our social fabric. 

Ten years ago the total motor vehicle registration in the United 
States was 501,000 cars of which 14,000 were trucks. The motor 
vehicle estimates for 1921 show that 9,960,000 passenger motor 
vehicles are traversing our highways today. The total invest- 
ment based on an estimate average of $75 per car reaches the 
staggering total of $7,460,000,000. 

Estimates prepared by the Bureau of Public Roads show that 
the total number of passengers carried one mile by automobiles 
in 1921 was 70,820,000,000. This is upon the average of 2^ 
passengers per automobile and an annual average per automobile 
of 3,500 miles. 

In an annual census taken by the United States Bureau of 
Public Roads in California during 1920, the average number of 
passengers per automobile was found to be 2.2. In the Con- 
necticut census of 1921, the average was 3.25. These counts taken 
in conjunction with the records of counts taken by several State 
highway departments indicate the estimate of 2j4 passenger car 
automobiles to be conservative. 

From the citation of these figures alone, it is thus evidenced 
that within the span of ten years we have seen a tremendous 
evolution in our transportation problems and one that must carry 
with it, because of the mere size of the problems so afforded, far 
reaching ramifications. 

In the days preceding the advent of the passenger car, life in 
this country was fairly definitely restricted to the average daily 
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traveling capacity of the horse from and to the railroad or the 
trading center. True, numerous exceptions can be made to this 
general statement, as in the case of the grower of live stock who 
was accustomed to drive his product to the railroad on the hoof. 
But despite cases of this character the economic zones of produc- 
tion were fairly well defined by the horse plus the railroad and it 
was not until the motor vehicle found its way on the highways 
that we first obtained a glimpse of a new movement in community 
life. 




Of all the passenger 



:d generally 



Today the cruising radius of the individual is practically un- 
limited. Stepping into his passenger car he can make a round 
trip of a few hundred miles without difficulty in a day or, if he 
desires, can make numerous shorter trips. Thus one of the first 
changes which has been wrought by the passenger car is the bring- 
ing into life of a new understanding of our mutual problems 
through a new understanding of our fellow human beings as well 
as a broadened life for the individual. As we see new things and 
new people, the natural desire for equality inherent in each of 
us causes us to try out the new methods which we see others 
using, and the result is a natural stimulus in our productive effort 
which is far beyond the range of any mathematician to calculate. 
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The truth of these statements is emphatically demonstrated by 
answers to thousands of questionnaires directed to passei^er car 
users of the United States by the National Automobile Chamber 
of Commerce. 

The replies received indicate that of all the passenger cars 
about 90 per cent are used generally for business, while of the 
few owners whose chief purpMjse in the purchase of a machine is 
recreation, half use their cars instead of the trolley cars, while 
50 per cent of the remainder state that the passenger car has 
solved their housing problem by permitting them to take homes 
farther away from the business district. A typical example of 
recreational use is that of a farmer 14 miles from town whose 
family can now enjoy community and social life. 

Of the actual mileage of cars on which figures were obtained 
about 60 per cent was for strictly business purposes not including 
use of cars in place of trolley or railroads or for shopping. The 
average increase in business productivity due to motor cars was 
56.7 per cent. Translated into working capacity this means that 
the 9,960,000 cars in daily use in America add every day the 
equivalent of over 4,500,(XX) workers to the nations productive 
. forces. This is equal to nearly a fifth of all the wage earners in 
America. 

Nor is it only in the increased agency of the individual that 
the motor vehicle has stimulated productive life in America. As 
the passenger car comes into more general use, as city after city, 
State after State, show a uniform increase in the number of pas- 
senger cars upon their highways, new markets have been added 
to the industries of the world. The thousands and thousands of 
men engaged in the production of the motor vehicle, from those 
who mine the ores, cut the lumber and manufacture the fabrics 
which go into its composition down to the men who actually 
assemble the c?rs and then distribute them, all receive their em- 
ployment through the motor vehicle, and as their ranks are in- 
creased the buying power of the nation grows to an enormous 
extent, thus opening new and profitable markets for the produce 
of the farmer, the loom and the mine. 

These, however, are statements portraying the influence of the 
motor vehicle upon our mass production and our larger economic 
problems. 

It is in the examination of the uses to which the individual puts 
his passenger car that we find the most striking examples of what 
the passenger car is doing to stimulate life in America. 

It has already been pointed out that the cruising radius has 
been immeasurably broadened by the introduction of the vehicle. 
This means tliat the factory laborer in Detroit can today live 
several miles away from the place where he works, can have the 
comforts of a home at a lower cost than he could formerly and 
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can even, if he desire, have a plot of ground on which to grow 
his own vegetables. The business man today is pushing farther 
and farther away from the center of the city, and as the congestion 
is relieved in our larger communities, we may expect to see the 
slums giving away, thus making for higher standard in our future 
generations. 

There is another consideration not generally appreciated yet 
but which may have a very marked influence in the future. This 
is found in the fact that as the farmer purchases his car, he tends 
to turn to markets farther away from his present wiling points 
unless he happens to be most advantageously located. In some 
cases wc find him living in a small community and, as the farmer 
does in France, taking his laborers out with him in the morning 
to the farm and returning in the evening. In the first case, we 
find the complexion of the small town changing — in some cases 
losing ground, in other cases shifting its facilities to care for the 
city dweller who is now able to visit it where formerly he stayed 
within the confines of the city. 

Both of these are large movements which will proceed slowly 
and it is too early yet to see what the final effect will be. We 
already have a glimpse, however, of a somewhat similar situation 
in the influence of the motor bus on education, where we have 
seen the smaller and less efiicient unit give way to the modern 
community school house. Students are brought in from miles 
around the country way by the motor vehicle at a lower net cost 
to the district unit. The same statement is true of church life. 

Another and notable influence exerted by the passenger car has 
been the release of the farmers family from the chains which 
formerly held them to the farm. The farm wife of today goes 
to the rural community at will. She does her shopping and goes 
to a movie, attends a community gathering at which better prac- 
tices in cooking and farm management are taught. Her children 
have the same opportunities with better schools made possible 
through improved transportation. All of this speaks for a higher 
standard of living, keener enjoyment and sooner or later will 
have its effect upon the trend of our civilization. 

Perhaps one of the effects of the motor vehicle has been in 
the higher health standards which it has made possible. More 
than 100,000 passenger cars are used daily by physicians whose 
actual physical spheres of labor are thus immeasurably increased. 
Far more important, already thousands of lives have been saved 
through the ability of the practitioner to ebminate time and to 
arrive at the place of casualty or sickness. 

Particularly is this true in the case of the rural dweller whose 
isolation in the past due to the lack of adequate transportation 
facilities and poor roads has caused many a case of suffering and 
mortality on the farm where quick relief would have saved both. 
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The mere use of the machine has caused millions of people to 
spend more time outdoors than heretofore and in this ounce of 
prevention the lives of hundreds of thousands have been prolonged. 
It is significant to notice in this connection that the recreation 
afforded by the passenger car is recreation for the family rather 
than for the individual alone. 




The new and the old way of going 



Tiiousands of salesmen now use passenger cars. The territory 
handled by each has been greatly increased and in like measure 
the cost of distribution has been cut down, while those living in 
more remote places have an opportunity to see broader lines of 
goods which the larger house has to offer. 

The business man has found the car an indispensible factor in 
the elimination of lost time. Every large business house today 
has its motor passenger car as has the national government and 
its subdivisions. In our ambulances, our fire prevention appa- 
ratus, our telephone system and in fact in every field of com- 
mercial, governmental, scientific and social endeavor, the pas- 
senger car has come to occupy a definite place in the scheme of 
things. 
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THE UNDERLYING ECONOMIC TREND IN 
TRANSPORTATION 

By Windsor T. White 



VARIOUS methods of transportation have been employed 
from time to time in the handling of less -than -carload ship- 
ments. In the last few years embargoes incident to the 
World War, increased cost of shipments by rail, and delays have 
resulted in switching many manufacturers to the motor truck. In 
fact, twelve hundred million tons of freight, or nearly half the 
2,504,000,000 tons carried by the railroads, is the average tonnage 
that now annually passes over the highways in trucks in the 
1 ,000,000 trucks now in use. 

In the majority of instances you will find on examination that 
motor trucks are handling less-than-carload shipments within a 
radius of 50 miles of terminal points on a door-to-door basis. It 
is only in scattering cases involving special merchandise that trucks 
will be found beyond this radius. There are over 600 organized 
motor express lines in the principal terminal centers doing business 
on this basis today, in addition to the vast tonnage that is shipped 
in trucks owned and operated by shippers themselves. Certainly, 
a situation of this character, involving as it does an invasion of 
the railroad field, could not have sprung to full streiigth and ma- 
turity without the operation of the laws of economics. 

Edward Hungerford, an authority on rail freight transporta- 
tion, emphatically asserts that "old-time railroads for years past 
have said that a freight car did not begin to make money until it 
had hauled its goods at least 40 miles. Today the modern genera- 
tion of operators will come nearer to putting this figure at 80 
miles. Up to a distance somewhere between these figures — and 
undoubtedly far nearer 80 than 40 — the vast terminal charges of 
the American railroad nullify the profit of the haul itself. This 
is a principle of rail transportation so well understood by all com- 
petent authorities today as to be open to no dispute whatever." 

With this evidence at hand it can be clearly seen that the short- 
haul traffic of the railroads has not been and is not today profitable. 
The railroad executives themselves do not gainsay this premise, 
but openly acknowledge it. Only the other day Gerrit Fort, vice- 
president of the Boston and Maine Railroad, in commenting on 
the place and importance of the truck as viewed by the railroads, 
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^H declared that "the truck had come to stay. It represented an 
^^M economic change in transportation conditions which was little short 
^^P of revolutionary." 

^H Many shippers have already discovered this new transportation 
^H pulsation in the shipment of less-lhan -carload lots. Upon investi- 
^H gation they have found that it is cheaper to ship such goods by 
^H motor transport. It is certain that were motor transportation 
^H employed in handling this class of goods, the shipping cost would 
^H be lower and the transaction a door-to-door over-night delivery; 
^H whereas, the rail line might require two or three days to accomplish 
^H the same service. It should be borne in mind that in shipping 

Ab much package freight in all four classes is shipped now by trucks 
between New York and Philadelphia as by the Pennsylvania Railroad 

l.c.l. short distances, four to five handlings, cartage at both ends, 
and, in many cases, packing and boxing, are eliminated. These 
are items well worth considerable thought, for they must be in- 
cluded in the rail freight rate. Do you realize that as much pack- 
age freight in all four classes is shipped now by trucks between 
New York and Philadelphia as by the Pennsylvania Railroad? 

A short time ago a prominent traffic director pointed out that if 
shippers would make an analysis of charges that cover their ship- 
ments they would be in an excellent position to ascertain the 
amount it costs to make less -than -car load shipments. If shippers 
would compare these costs against the same shipments moving 
by motor truck he believed that shippers would be in a position 
to eliminate a number of the cost items by reason of the fact that it 
is not necessary to go to the same expense for packing or boxing 
freight shipments when moving by motor truck, inasmuch as there 
is usually no transfer in transit. 

If you have been to Cincinnati recently you probably have be- 
come acquainted with the large role that motor trucks are playing 
in the exchange of freight between the eight railroads that enter 
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Cincinnati. This allocation of transfer freight to the trucks has 
meant the release for the main-line movement of these railroads, 
which is their most permanent and profitable sphere of operation, 
66,862 cars; the elimination of 300,000 switching cuts; the ad- 
vancement of the freight movement 52 hours, and a saving of 
30 per cent in labor through the elimination of the rehandling of 

By the very nature of things the motor truck has hecome an ally 
rather than a competitor of the railroads. "The motor vehicle and 
the aeroplane are more likely to develop new transportation fields 
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Secretary Hoover's Departmenl of Commerce tetenlly declared llial 
"the motor truck has given every town an emended radius of food sup- 
plies by some 50 miles and thereby protects such vital matters as milk 
and perishables against le Grsl shock" 

)f their own, rather than extensively to invade those of the rail- 
oads. The telephone did not wipe out the telegraph ; typewriterf 
lave not eliminated the use of pens and pencils. To the extent 
o which motor vehicles are likely to take over the short-haul 
Teight traffic the railroads will probably be immediately benefited 
inancially, because short-haul business is becoming increasingl> 
mremunerative on account of the high proportion of termina: 
:osts which it must sustain." These prophetic words of Elisha 
^e, vice-president of the Pennsylvania System, crystallize ir 
nany respects the conservative trend of future thought. 

In city deliveries proper there has also come about a correspond- 
ng saving by the extensive use of trucks. Only last fall a promi- 
lent business house in New York City, with large haulage de- 
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^M mands, made a survey of its transportation routes. Out of this 
^H study it developed that the cost per mite to operate a 2-horse team 
^B ' carrying one ton was 48 cents. On the other hand, the cost for 
^M operating a truck of the same capacity was only 20 cents, a clear 
^H saving of 28 cents. As the horse outfit covered 400 miles durin| 
^V the month under observation, there would have been a saving oi 
^m $112 on this one team alone during that month through the ust 
^M of a truck. 
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^^r In the opinion of prominent lumbermen all mules and oxen now in use in 
^H southern lumbering will be replaced by tractors and tnickE in the next 
^F three years 

In the opinion of E. E. La Schum, general superintendent o 

motor vehicle equipment of the American Railway Express, "tht 

maximum daily horse mileages in heavy and medium heavy haul 

age are 20 and 24 miles respectively. The average is not mucl 

more than half this, 12 and 14 miles. A motor truck can cove 

from 30 to 100 miles a day readily, although it is seldom as low 

as 30 and not often above 60; the average is below 40. Tht 

greater mileage of the motor truck may be used to give better an( 

more frequent service within the area formerly served by horses 

Or, it may be used partly to extend the area and partly to improve 

H^ the frequency of deUvery. Being mechanical, motor-truck deliv 

^H ery is precise and accurate. It is not affected by weather or roa( 

^M conditions, as compared with horse service, which is seriouslj 
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interfered with and sometimes stopped by the snow and ice of 
winter and the excessive heat of midsummer," 

It was not surprising, therefore, to find a short time ago that 
the citizens of Milwaukee were having their milk dehvered to them 
at a saving of two cents a quart because the milk companies had 
motorized their delivery services. The companies had discovered 
that their trucks travelled ten miles to every two for the horse- 
drawn wagons; consequently, it cost only nine cents to deliver a 




Id the opinion of Gerrit Fort, Vice-President of the Boston and Maine 

Railroad "the truck has come to stay. It represents an economic change 

in transportation conditions wbidi is little short of revolutionarj" 

can of milk which formerly cost twenty*seven cents by horse- 
drawn wagons. 

The imminency of the realignment of transportation in favor of 
trucks is further shown by the fact that there are approximately 
10,614 fewer horses and 1,784 fewer stables in New York City 
today than in 1919. Other localities beside New York report simi- 
lar reductions in the horse population. Registered stallions in 
Wisconsin decreased from 2,437 in 1918 to 1,688 in 1920, or 
nearlv a third. Ohio used a hundred thousand fewer horses in 
1919'than she did in 1917. 
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In the realm of agriculture, trucks are playing equally as im- 
portant a role. According to the United States Bureau of Crop 
Estimates, 134,400,000 tons of farm products are carried over the 
highways to the railways annually, in addition to huge amounts of 
farm tonnage which goes in trucks direct between farm and mar- 
ket. Secretary Hoover's Department of Commerce recognized 
this economic trend by recently declaring that "the motor truck 
has given every town an extended radius of food supplies by some 
50 miles and thereby protects such vital matters as nlilk and per- 
ishables against the first shock." 

Agricultural sections, as a general thing, are remotely situated 
and usually a distance of from one to fifty miles from transpor- 
tation facilities. Under such conditions the farmer should be 
provided with swift transportation, such as trucks, for moving 
crops and produce to market. 

"It is the motorized delivery alone that has encouraged the 
farmer and produce raiser to greater efforts, inasmuch as it per- 
mits them to operate at more distant points from the city where 
land values are within their means. Today it is possible for 
farmers equipped with motor trucks to deliver fresh vegetables 
to the market daily from points at least eighty miles distant. The 
market hours for securing premium prices in certain kinds of 
produce and farm products demand a flexibility in service which 
cannot be supplied by the railroad." This was the comment made 
by Ralph H. Mattheissen, special assistant to Postmaster General 
Hays, in discussing recently the vital relationship of motor trucks 
to agriculture. 

Our cotton, corn and wheat can now be marketed at less ex- 
pense, for the Bureau of Crop Estimates of the United States 
Department of Agriculture has discovered after an exhaustive 
series of experiments with horse-drawn and motor-driven vehicles 
that the motor vehicle travels 25 per cent longer distance, makes 
183 per cent more round trips, carries 83 per cent more cotton, 
48 per cent more corn, and 50 per cent more wheat. This work 
can be done at 37, 45 and 50 per cent of the ton-mile cost of 
wagon-hauled cotton, corn and wheat, respectively. 

On one day last summer 1,000 head of sheep were delivered 
in trucks to the Kansas City stockyards before 10 a. m. The total 
number received totaled 9,000 head. About 500 cattle and swine 
were also delivered on the same day. Stockmen claim that trucks 
have a decided advantage in that they lessen the time the stock 
is in transit ; in case of swine in hot weather, losses are minimized 
by reason or better ventilation and less irritation. Formerly, the 
stockman used to drive his stock to market, with the result that 
overheating caused shrinkage and a drop in the market price. 
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According to Government figures, our farmers lose annually 
$300,000,000 on account of the extent of bad roads between farms 
and markets. In the opinion of J. Ogden Armour,- the Chicago 
meat packer, this is far too great waste and "we should contem- 
plate this figure in connection with the high cost of living. There 
is no more serious problem before us today than the matter of 
reducing the cost of getting the products off the farm to the table 
of the consumer. One step, at least, in the solution, is plain — 
better roads." 

No field of motor transportation perhaps presents such great 
transportation problems as are to be found in the production of 
petroleum. In the rainy season the soil in most of the oil fields 
becomes exceedingly soft. For the entire distance between Lusk 
and Lance Creek oil fields there are practically no level stretches. 
Approximately 75 per cent of the hauling in the Texas and Okla- 
homa oil fields is therefore carried on today by specially designed 
truck and trailer combinations. 

There is every reason to believe also that in the transportation 
of coal and other mine products from the mouth of mines there 
will be from now on a marked tendency to utilize power trucks. 
Just how extensive this movement will be may perhaps be judged 
from the fact that the products of approximately 3,200 mines are 
being carried by either motor truck or wagons at present. 

Just a short time ago the opinion was ventured by several promi- 
nent lumbermen that within the next three years all mules and 
oxen now in use in Southern lumbering will be replaced by trac- 
tors and trucks. Various methods of transportation have been 
employed from time to time in the handling of our forest prod- 
ucts; but in the last few years lumbermen in general have dis- 
played a keenness for inquiry and observation that has resulted 
in the development and use of many new devices, especially trucks, 
intended to save both time and money for luml>er producers. 

Truly, as President Harding pointed out in his first mess^e to 
Congress, "the highways are not only feeders to the railroads and 
afford relief from their local burdens; they are actually lines of 
motor traffic in interstate commerce. They are the smaller arteries 
of the larger portion of our commerce, and the motor car has 
become an indispensable instrument in our political, social and 
industrial life." 
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THE VALUE OF THE MOTOR BUS 

By A. J. Brosseau. 

Member. Hightvavs Commitice. National Aulninobile 

Chamber of Commerce 

•~>( OOD roads have always been considered the keynote of ail 
1 y highway transportation, but their real value was not full> 
^""^ appreciated until the public began to realize how inade- 
quately it was l)eing served by the regular transportation agencies, 
namely, the railroads and the electric trolleys, and how essential 
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"De luie" motor busses are now operating between various cities in 
California and other States. This bus has established a record of 
20,000 miles in 6i da;s between Los Angeles and Redlands, California 

it was to obtain relief by means of motor vehicles operating on 
highways. 

The motor truck for the transportation of freight and the motor 

bus to carry passengers are the logical development of our recent 

good roads program. The motor truck showed its value even 
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when the roads were poor and will still further prove its utility 
as the roads are improved. The motor bus is a more recent 
arrival and has not yet reached the development of the motor 
truck in this country, for several reasons. 

Abroad the use of the motor omnibus for the transportation of 
passengers started almost immediately upon the practical applica- 
tion of the internal combustion engine to the road vehicle. The 
excellent roads hastened its development, and now the motor 
omnibus is an established feature of continental transportation — 
one companj- alone, the London General Omnibus Company, 
carrying over 2.500,000 people daily. English municipalities are 
even operating their own bus lines. 

In this country, however, the intensive development of the elec- 
tric "trolley in the early days of that industry and its extension 
into suburban districts provided a means of transportation inde- 
pendent of the highways which was entirely adequate at the time 
and met every public demand. It supplied transportation for the 
suburban poptUation otherwise cut off from the cities by impass- 
able roads. Now the suburban trolley no longer satisfies the public 
need. It fails to tap localities off the beaten line of travel and 
cannot be extended into new territory because of the prohibitive 
cost of rights of way, trackage, and overhead construction. Trol- 
ley extensions are at a standstill because capital cannot be attracted 
to the industry. Yet the suburban population is steadily increas- 
ing, new residential sections are being developed, and factories 
are moving outside the city limits— all demanding additional. Jrai^ 
portation facilities. How is this situation to be met? If ^w 
trolley lines cannot be built and the old ones cannot be extended, 
the only practical solution appears to he the motor bus. 

As the traction com]>anies are already in the iield with a large 
capital investment to safeguard, it would be logical for thetn to 
operate the busses, not only to increase their business but to fore- 
stall competition by independent bus operators who have been 
quick to see the possibilities of the situation. The traction com- 
panies have a valuable ally in the State public service commissions, 
who have shown on many occasions that they desire to retain the 
monopoly of city and suburban transportation in the hands of the 
traction companies; but. although all conditions appear favorable 
for the successful operation of busses, the traction companies, with 
a few striking exceptions, have failed to grasp the opportunity 
and the independent operator is establishing himself as a success- 
ful competitor. 

Bus service is of two kinds— long haul or interurban and short 
haul or city — and each kind of service requires different equip- 
ment. The Pacific coast has taken the lead in the development 
of long-distance or interurban transportation. "De luxe" busses 
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with reclining chairs are now operating between San Francisco 
ind Los Angeles, a continuous trip of 450 miles, which is accom- 
plished in 17 hours, if the passenger desires to make a through 
:rip. If not, stop-over privileges are allowed en route. Similar 
3usses are also operating between San Francisco and Portland. 
Not only the novelty but also the scenic advantages of the two 
routes is making a strong appeal to the tourist. 

The largest and most profitable field for the development of 
:he motor bus is not, however, in long touring, but in the "short 
tiaul" service of our cities and suburbs. Already in several of out 
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The inlroduction of the motor bus into city and suburban service will 
btbasiened by the growing seriousness of traffic conditions 

arge cities the bus has demonstrated its popularity as a means of 
iraiisportation. and its profitableness as a commercial venture not- 
ft'ithstaiiding the fact that liotb the equipment used and the service 
offered are still in the early stages of development. In the city 
jf Newark, N. J., with 350,000 population, 50,000,000 people rode 
ast year in motor busses of the crudest type. In New York City, 
:he Fifth Avenue Coach Company, with a better type of bus, 
nodelled after the pattern of the London busses, carried last year 
52,000,000 passengers at double the fare charged by paralleling 
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elevated, surface and subway lines. These instances point conclu- 
sively to a successful future for the city bus. 

The introduction of the motor bus into city service will be 
hastened by the growing seriousness of traffic conditions. In large 
cities like New York. Chicago, Philadelphia and Boston the con- 
gestion of traffic on the streets is giving traffic officiaJs grave con- 

n, and we are told a radical remedy must be appHed before long. 
It has been suggested that the free movement of traffic would be 
much improved in congested down-town sections if the trolleys 




rural schoo! consolidatiOD 



are removed entirely and busses substituted in their place. This 
is a radical remedy, but it has for its foundation the well-known 
fact that a bus, which is not confined to rails like a trolley car, 
can wind in and out among other vehicles and will speed up traffic, 
whereas the trolley car, bound to the rails, slows it down. 

Another application of the motor bus which has a particularly 
important bearing on the welfare of the people, especially the 
younger generation, is its use to transport children to and from 
consolidated rural schools. The reason for, and the extent of, the 
consolidated school movement is not appreciated by the public at 
large. The one-room country school, so intimately connected with 
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the early history of our country, is gradually being superseded by 
the consolidated rural school, housing in one large building the 
scholars of a number of little school houses. 

The educational advantages of this centralization of teaching 
facilities, the gain by grading the pupils and having one teacher 
for each grade, instead of one teacher for all grades as formerly, 
is evident even to the lay public. But the serious obstacle to con- 
solidation, outside the expense of buildings and personnel, has 
been the tack of transportation facilities. 




e motor bus with flanged rims may mean tbe rehabilitation of numer- 
s short tine railroads which cannot now transport passengers except 
at a considerable loss 



If the little school is taken away froin the children, they must 
be carried to the central school, which may be several miles distant. 
Horse-drawn vehicles are unsuitable because of the long distances 
to be covered and the exposure to which the children are subjected 
in bad weather. The motor bus has solved the problem. In fact, 
consolidation generally will be impracticable without them. To 
date 14,000 consolidations have been put into effect in the various 
States and 40,000 more are in contemplation, requiring two to six 
busses each. The motor bus has a field all its own in the consoli- 
dated school movement. 



i 



THE VALUE OF THE MOTOR BUS 



367 



A parallel development of the highway bus has been the "rail 
bus," a vehicle essentially a highway bus, but with the rubber 
tires replaced by flanged rims to permit the bus to operate on rail- 
road tracks. The steam roads have found that on lines where the 
traffic is light a 36-passenger rail car can be operated at about 
one-tenth the cost of the ordinary steam passenger train, furnish- 
ing comparable service. This may mean the rehabilitation of 
numerous short-line railroads which cannot now transport passen- 
gers except at a considerable loss. Here again we see the economic 
utihty of the gas-propelled vehicle, its adaptability and its supe- 
riority, within its field, over other means of transportation. 

The question is often asked : Will the trolley car be supplanted 
by the motor bus? Not unless the bus supplies the public with 
better service at the same fare. By service is meant adherence 
to schedule in spite of adverse weather conditions, speed between 
terminals, comfort for the passenger,— which means a seat.— 
ample ventilation and lighting, and heat in cold weather, cleanli- 
ness of equipment, and courtesy from employees. The motor bus 
has indicated it can supply all this, but the traction companies have 
nothing to fear if they will regard it as a means of supplementing 
and extending their service instead of a competitor which must 
be suppressed by legislative action. 

The motor bus, in spite of its present defects, has thoroughly 
established itself in the favor of the public and cannot now be 
eliminated. According to the latest statistics, there are 20,000 
busses in use in the United States, of which only 131 are operated 
by the railways. The traction companies, by coordinating street 
car and bus service, can furnish transportation facilities now lack- 
ing. If the companies do not accept the bus there is every indi- 
cation that its exploitation by independent operators will have a 
far-reaching effect on the traction industry. 



THE ROMANCE OF ASPHALT HIGHWAYS 

By C. W. Bayliss. 

"Hordes of autos now remind us. 
We should build our roads to stay, 
And departing leave behind us, 
Kinds that rain don't wash away. 

"When our children pay the mortgage. 
Father made to haul the load, 
They'll not have to ask the question. 
Here's the bond, but where* s the road?" 

— Clipping. 

FEW, if any, motorists speeding over the even asphalt high- 
ways of the land realize the years of toil and discovery that 
mark the history of the modern asphalt highway. 

The first highway undoubtedly could be traced to Adam. He 
probably cleared a footpath through the tangled vines of Eden for 
the fair Eve. 

Footpaths were the forerunners of dirt roads and these in turn 
were harbingers of macadam, and out of the dusty remains of 
water bound macadam highways came the modern motor road. 

As the centuries passed, each rising generation added to the 
road builder's knowledge as each generation's mode of trans- 
portation differed. 

In marked contrast to our modern methods and skill was the 
system employed by the ancients in hewing a path through unde- 
veloped lands in order to transport their chariots of war or convey 
the huge stones with which to build their tombs and temples. 

Herodutus says that the Egyptians employed 100,000 men for 
ten years when King Cheops constructed his great highway. It is 
hard to even imagine this swarming throng of black slaves, beaten 
and driven under the whips of the Egyptian drivers. 

Of all the modern materials used in road building asphalt is 
oldest. Looking back over the time-stained pages of highway 
history is found on a Babylonian wall built in 710 B. C. and still 
in existence, the following inscription referring to the use of 
asphalt by these ancient road builders : 

"Nebuchadnezzar, King of Babylon, he who made Esaglia 
and Ezida glorious, son of Nabopolassar, King of Babylon. 
The streets of Bal)ylon, the Procession Street of Naby and 
Marduk, my lords, which Nabopolassar, King of Babylon,, 
the father who begot me, had made a road glistening with 
asphalt and burnt bricks ; I, the wise suppliant who fears their 
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lordships, placed above the bitumen and burnt bricks, a mighty 
superstructure of shining dust, made them strong within with 
bitu7nen and burnt bricks as a high-lying road." 

Asphalt is referred to in many early writings; in fact, some 
authorities claim that the "pitch" referred to in the biblical account 
of Noah's construction of the Ark was asphalt. 

The asphalt used in the early times was obtained for the most 
part from small springs or "slime pits" similar to thosfi how in 
existence in Mesopotamia. 




Mining Asphalt in Trinidad Lake 



To Christopher Columbus belongs the credit of discovering the 
great asphalt lake of Trinidad, which lies on the island of that 
name in the British West Indies, 

On the great explorer's third voyage to America in 1498 he 
discovered the Island of Trinidad. It is interesting to note that 
he caulked his ships with the same asphalt that now paves the 
principal cities of the world. 

A scant two hundred years later. Sir Walter Raleigh, on his 
search for the "Eldorado," also visited the asphalt lake of Trin- 
idad and wrote : " . . . It was most excellente good and melteth 
not in the sun as the pitch of Norway." 

For untold centuries Trinidad lake asphalt has been lying under 
the blaze of the tropic sun, wind and rain. The 114 acres of 
asphalt have been sun-baked and wind-swept almost since the 
creation of this planet. Over 4,000,000 tons have been removed, 
or sufficient to pave a street around the world. 

The "seasoning" of this nature-created asphalt is accountable, 
many engineers say, for the unusual durability of highways built 
with Trinidad lake asphalt. Many of these thoroughfares are now 
forty and forty-one years old and are still in splendid condition. 
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About thirty miles in an air line from the seacoast of Venezuela 
lies the Bermudez asphalt lake, the second deposit of native lake 
asphalt, which was also mentioned in the writings of Sir Walter 
Raleigh. 

These two deposits of native lake asphalt have been of inesti- 
mable assistance to the road-builder in his struggle to build durable 
motor roads. 

When the waterbound macadam road was jjerfecled, the prob- 
lem of improved highways appeared to be solved at last. This 
type of highway adequately met the demands of the slow-moving, 
horse-drawn vehicle. The fine stone dust ground out by iron tires 
and tamped into the road by horses' hoofs and wet by rains acted 
as the cementing agent for the roads, and they remained in excel- 
lent condition with occasional repair work. 

About the time that the world settled down in the firm belief 
that its road problem had been settled, a few pioneers devised the 
automobile, and in a brief span of years MacAdam's perfect high- 
ways had been scattered over the adjoining landscape. The 
rapidly moving pneumatic tires of the motor car sucked the ce- 
menting dust from between the stones, and the wind created in 
the passage of the automobile blew it into the gutters and pow- 
dered the fields by the roadside. It became obvious that some 
agency other than stone dust was necessary to hold our roads 
together. 

Several binding materials were tried out ; even molasses was 
experimented with in the development of the modern bituminous 
macadam highway. Prior to the advent of the motor car DeSmedt, 
a Belgian chemist, had been successful in building city pavements 
out of asphalt imported from Trinidad. B. W. I. This material 
is the same that is used today to pave the main thoroughfares of 
the world. 

It was natural that the road-building engineer should also turn 
to Bermudez lake asphalt to solve his problem, as it was easily 
applied and provided a dustless, resilient and durable highway. 
Mixed with stone and laid on a cement concrete base, the asphaltic 
concrete of modern highway practice was developed after years 
of study and experiment. 

Another type of good road is that known as asphalt macadam. 
One of the best examples of this type of highway is found on 
the Old Conestoga Road which runs back of the Main Line dis- 
trict just outside of Philadelphia. This highway was constructed 
about four years ago and has had no maintenance cost to date. 
The method employed in its building is known as the penetration 
method. In other words, the Bermudez asphalt was squirted by 
a pressure distributor into the stone already laid on the road. 
Asphaltic concrete is made in much the same manner in which our 
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?ity Streets are built, by mixing the stone with the asphah and ^| 
spreading it over the foundation or base while hot. ^H 

Unfortunately, the average motorist is not familiar with asphalt ^H 
and is apt to condemn as asphalt any road black in color that may ^M 
be worked out. There are many road-building materials, black or ^M 
^ray in color, that are far removed from asphalt. ^H 

Most of the lake asphalt used in road construction today is ^H 
imported from the Bermudez asphalt lake in Venezuela. This ^M 
deposit and the lake in Trinidad, British West Indies, are the ^H 
largest and best-known sources of supply of native lake asphalt. 

Taunton, Mass., Middleboro Tunipike bnUt with Lake asphalt in tgi3 
pen e (ration method, hand poured 

In this manner have the avenues of time been paved. The Baby- 
lonian, the Egyptian, the Sumarian, the Roman charioteer, the 
Greek warrior and the motorist of today all have contributed their 
bit to the romance of asphalt roads. 

Tomorrow, if the aeroplane becomes the chief mode of trans- 
portation, who knows hut our splendid asphalt motor roads will 
fade into footpaths of the past ? 

It is a distant "tomorrow," however, that pictures such a spec- 
tacle, for it is almost inconceivable to believe that man will ever 
entirely supplant the automobile by the aeroplane, and just so long 
as motor transportation remains our highways must be built and 
maintained to support them. 



HIGHWAY FINANCING AND TAXATION 

^3' M. O. Eldredge 
A.A.A. Director of Roads 

HIGHWAY construction and maintenance funds available 
for expenditure in the United States during 1922, exclu- 
sive of city streets, amount in round numbers to about 
$680,000,000, an increase of about $53,000,000, or about 8.5 per 
cent over corresponding figures for last year. 

This amount is made up as follows: Federal aid, $125,000,000 
which includes $75,000,000 appropriated by Congress for the year 
and accumulations from previous appropriations ; State funds de- 
rived from various sources, $275,000,000; county and local funds, 
$2/1,000,000. In view of the depressing financial condition 
through which tbe^^untry has passed during recent months this is 
p, ra|Jher e||^aMgig njfe|ii%n and indicates that a determined efSlft is 
t)eing fi^PPjg^aost^ the States to solve the highw^ transporta- 

the same time to provide employment for 
men who are now out of work. 

founds for State Highway Purposes 




le Federal Highway Act, approved November 9jj^j9»> pro- 
vfdfed that hereafter the States shall furnish the "^^^y with 
which to meet Federal aid or that they shall have compfee control 
over the funds thus used. A review of the financial situation 
from the standpoint of State funds may therefore be not amiss. 

As above indicated, the State funds available for 1922 to meet 
Federal aid and local contributions amount approximately to $275,- 
000,000, an increase of about $43,000,000 or 19 per cent more than 
was available from the same sources during 1921. 

These funds were derived first, from special or general State- 
wide taxes ; second, legislative appropriations from special or reg- 
ular funds; third, State bonds; fourth, automobile revenues and 
fifth, gasoline taxes and other special funds. 

A State-wide highway tax varying from 1/10 to 3j4 mills on 
the dollar is now levied in twenty-five States, yielding approxi- 
mately $21,000,000 which is a decrease over receipts from last 
year of about $15,000,000. 

Annual appropriations from general or statutory funds for 
State or State aid road work and to meet Federal aid are made by 
the legislatures in sixteen States. The amount available from this 
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source during 1922 is approximately $36,000,000 which is about 
$5,000,000 less than was appropriated for last year. 

Funds derived from State road bond issues in eighteen States 
available for expenditure in 1922, amount to $108,700,000 which 
is an increase of about $43,000,000 over last year. 

The total recent bond issues or authorizations for bond issues 
amount to approximately $496,300,000. Recent county issues 
amount to about $500,000,000. This money will be spread over 
a period of years. 

Motor Vehicle Funds ; 

In all of the States the revenues derived from the registration 
of motor vehicles, which now amounts to about $122,000,000 a 
year, is used in whole or in part for State or State aid road pur- 
poses. 

In twenty-eight States the net receipts from registrations are 
utilized by the State highway departments, mainly for the main- 
tenance of State and Federal aid roads. From twenty-five to 
seventy-five per cent of the registration receipts are retained or 
returned to the counties or municipalities in twenty States. In 
some cases this money is judiciously expended mainly for main- 
tenance of the more important roads but as a general rule the 
money thus returned or retained is wasted. 

The total amount available to the States from this source for 
1922 will be approximately $96,500,000 exclusive of that portion 
of these funds which is returned or retained by the counties and 
municipalities from which the taxes are collected. This is an in- 
crease of about $12,000,000 over last year's figures. 

Personal property taxes, amounting to alx)ut $5,000,000 a year, 
are levied against autmobiles in thirty-eight States, but this money 
is retained by the municipalities and counties collecting it for gen- 
eral expenses and is thus lost to road improvement except insofar 
as local funds are drawn upon for that purpose. 

During 192] there were only four States in which a gasohne 
tax was collected. There are now fifteen States collecting a gaso- 
line tax and from this source the approximate receipts will amount 
to about $12,500,000 in 1922. This tax is not in lieu of but in 
addition to other motor vehicle taxes. 

A new development in the gasoline tax situation has grown 
out of a suggestion made in the State of Washington last fall. In 
view of the contention af car owners that a gasoline tax consti- 
tutes an extra burden, the suggestion was made that the license 
fee for motor cars be reduced to a nominal sum and that a gaso- 
line tax be levied which would be equivalent to the registration fee 
thus placing the tax burden of the automobile in proportion to its 
use of the highways. By this plan, it was suggested that the reg- 
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i^tration fee could ;be reduced to a minimum, the charge made be- 
ing barely sufficient to cover the cost of license plates and regis- 
trjktion. It was also suggested that if this plan were adopted it 
\f9uld elimiq^te the vexatious problem of duplicating registrations 
between States as the bulk of taxes would then be paid by the car 
owners jn the States over which they happen to be operating. 

.This plan of gasoline taxation has been embodied in two laws 
recently pa,ssed by the legislature of Maryland. One provides for 
a tax of 1 cent per gallon for a preliminary period of about twelve 
months in order to make up a deficiency in the State maintenance 
fund and to determine. the amount of money which it will be pos- 
sible to collect from this source after which the other law provides 
for a tax of 2 cents a gallon will be levied and the horsepower tax 
f'educed by a corresponding amount. The Maryland law also 
carries a proviso that when the 2-cent rate goes into effect the 
governor may arrange for complete reciprocity with the District 
of Columbia. 

There is an appalling lack of uniformity in motor vehicle taxa- 
tion in the different States and consequently an urgent need for 
some simple form of single taxation which will be less burdensome 
and obnoxious to the taxpayer and less troublesome and expensive 
to the tax collector ; and at the same time a tax which will render 
fair and just return to the public treasury in proportion to the 
service rendered by the highways. 

The need for uniformity is shown by the fact that in the forty- 
eight States there are now seventeen different bases or combina- 
tions of motor vehicle taxes. In several States there are two or 
more taxes and in one State — for fear of missing something — ^the 
motor vehicle is taxed in four different ways, namely: cost of 
vehicle, weight unloaded, horsepower and carrying capacity. 

For a number of years, the general tendency has been to devote 
an ever increasing portion of the motor vehicle revenue to road 
work under the control and direct supervision of the State high- 
way departments. Prior to 1912, only a very small portion of this 
money was devoted to road purposes. In 1920, 76 per cent of 
the registration revenue or about $77,500,000 was applied to road 
work under State supervision but during 1922 it is expected that 
this fund will amount, as above indicated, to over $96,000,000. 

In most of the States the motor vehicle funds are devoted to 
maintenance and repair of State roads or other improved high- 
ways. These States seem to have solved the difficult problem of 
securing adequate funds for the maintenance of the more impor- 
tant roads under the ever increasing motor vehicle traffic require- 
ments. 

In a number of States which have in general but a small mileage 
of improved highways, there has been adopted the plan of capital- 
izing the motor vehicle revenues and devoting the whole or a large 
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portion of these funds to construction. States in which this plan 
has been adopted are, Alabama, Illinois, Maine, Missouri, Kevada, 
Utah and Wyoming. In these States, bonds have been voted for 
road construction. In some cases the interest as well as the prin- 
cipal is to be paid from the motor vehicle revenue. 

There are a few States, including Arkansas, Montana, North 
Dakota, Texas, Georgia, Iowa, I-^uisiana, in which the sole reve- 
nue for State highway purposes is derived from motor vehicle 
registration fees or gasoline taxation. 

From the above, it will be seen that the motor vehicle owners 
of the country are carrying a considerable share of the tax burden 
for road improvement. In view of their willingness in most 
States to be thus taxed, there has recently grown up a tendency on 
the part of lawmakers to greatly increase the motor vehicle taxes 
and some of the legislators go so far as to insist that the car own- 
ers should bear the entire burden of public highway financing, 
especially for State highways. 

In the recent protest to Congress against placing one-third of 
the cost of the soldier bonus on the car owners of the country by 
means of a registration and gasoline tax, the point was made by 
the A,A.A. that automobile owners are already heavily taxed and 
are spending their money freely in improving the highways of the 
various States. This discussion brought out the fact that motor 
vehicle taxation in the United States now amounts to about $335,- 
000.000 a year. 

During 1922 this figure will probably reach $350,000,000, or, in 
other words, will be equivalent to about one-half of the amount 
which is to be spent by the national. State and local governments 
for highway construction and maintenance during the year. This 
amount includes Federal excise taxes paid by the manufacturer 
and passed on to car owners amounting to $1 16,000.000 a vear, an 
amount more than $40,000,000 in excess of the $75,000,000 ap- 
propriated for Federal aid to highways for the fiscal year 1923. 

It would seem, therefore, that the logical answer to this demand 
for more money, so urgently needed for modern highways 
throughout the country in the shortest possible time, is to provide 
legislation which will place the bulk of all motor vehicle taxes now 
collected in registration fees, gasoline, property, excise, franchise 
and other forms of taxation into highway improvement funds and 
to require that these funds shall not be used for any other pur- 
pose. 

Inasmuch as all property owners share in the benefits of road 
improvement whether they own automobiles or not, it would seem 
only fair that they also should share in the cost. The shifting of 
the whole cost of any highway or any system of highways to the 
shoulders of the owners of motor vehicles would appear to be as 
unjust as to require only the fathers of famihes to pay the entire 
cost of maintaining the public school system of the nation. 
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EDUCATION FOR HIGHWAY ENGINEERING AND 

HIGHWAY TRANSPORT 

By Walton C. John, 

Secretary, Highway and Highway Transport Education Commit- 
tee, and Specialist in Rural and Technical Education, U. S. 
Bureau of Education, 

THE impetus which the world war gave to highway construc- 
tion has been reflected in the amount of attention given by 
Federal and State highway authorities to the increase and 
improvement of their personnel. 

Highway engineering until recently in many ways was con- 
sidered more as an art than a science which developed parallel 
with certain principles and practices connected with railroad build- 
ing. Today the volume and character of motor-driven traffic has 
rendered obsolete much of the so-called science of road building. 
For that reason schools of engineering have been obliged to recon- 
sider the entire educational program regarding the training of 
highway engineers. And only in very recent years has attention 
been focused on the importance of highway transport in its rela- 
tion both to highway engineering and highway economics. 

With this objective in mind, the former Commissioner of Edu- 
cation, Dr. Philander P. Claxton, was requested by the leaders 
in both the highway engineering and highway transport fields of 
endeavor to call a national conference in Washington to study 
the new problems which were demanding immediate solution. 
This conference met on May 14-15, 1920, and was attended by 
nearly one hundred leaders among Federal and State highway 
authorities, heads and representatives of the automotive industry, 
teachers of highway engineering and highway transport, and repre- 
sentatives of other organizations. The conference was organized 
into four general committees as follows: Highway Engineering, 
Highway Transport, Research, and Resolutions. 

The committee on highway engineering encouraged the further 
cooperation of colleges and highway commissions; it also recom- 
mended that the giving of short courses in highway engineering 
by colleges for county road officers be encouraged; and that the 
college course of instruction for highway engineers give especial 
attention to the fundamentals relating to modern life: likewise 
suggestions were made regarding suitable highway options to re- 
flect special needs. Undergraduate students in highway engineer- 
ing were to be encouraged to learn something of the methods and 
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standards of research in order to prepare themselves for future 
work in that field. 

The committee on highway transport recommended that uni- 
versities and colleges offer courses in highway transport as their 
facilities might permit, and that at least ten universities, located 
in different geographical sections of the United States, should 
oiifer short advanced courses covering various phases of highway 
transport; and four year courses in highway engineering; or 
highway transport options in four year collegiate or technical 
courses. It was recommended that the underlying principles of 
highway engineering, highways and highway transport, as well 
as rules of the road, be taught in grammar and high schools of 
the country, and that preparatory vocational guidance be given 
in the grammar and high schools of the country with particular 
reference to the professions of highway engineering and highway 
transport. 

The committee on research recommended that a moderate num- 
ber of colleges and universities, properly equipped, should be 
urged to undertake research in highway engineering and highway 
transport, and that this research should be directed by some central 
authority, and that sufficient funds should be raised and placed 
in charge of this central authority to carry on research for the 
purpose of prompting cooperation with different agencies through- 
out the country; that the national Government be urged to like- 
wise appropriate generously for work in the aforementioned fields ; 
that each State appropriate a definite portion of the funds appro- 
priated for highway construction for the prosecution of research 
in highway engineering and highway transport; and that State 
highway departments should seek the cooperation of colleges and 
universities and experiment stations in solving research problems 
peculiar to the State concerned. Recommendations also were 
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made regarding strengthening the business training of students 
in highway engineering and highway transport. 

The committee on resolutions recommended among other things 
the appointment of a permanent committee to carry out the pro- 
gram suggested at the conference. Consequently, in harmony 
with the recommendations, former Commissioner P. P. Claxton 
on May 28, 1920, appointed the committee, naming representatives 
from the following organizations: United States Bureau of 
Public Roads; United States War Department; National Auto- 
mobile Chamber of Commerce; Rubber Association of America; 
The American Association of State Highway Officials; Society 
for the Promotion of Engineering Education. At a recent date 
a representative from the Society of Automotive Engineers was 
added. The present personnel of the committee is as follows : 

John J. Tigert, chairman, U. S. Commissioner of Educa- 
tion. 

Thomas H. MacDonald, chief. Bureau of Public Roads, 
Dept. of Agriculture. 

Roy D. Chapin, President Hudson Motor Car Company,. 
Vice-President, National Automobile Chamber of Commerce. 

Harvey S. Firestone, President, Firestone Tire & Rubber 
Co., representing the Rubber Association of America. 

Col. F. C. Boggs, Corps of Engineers, U. S. Army, War 
Department. 

F. L. Bishop, Dean, School of Engineering, University of 
Pittsburgh, Secretary of the Society for the Promotion of 
Engineering Education. 

H. W. Alden, Vice-President, Timken-Detroit Axle Co., 
representing the Society of Automotive Engineers. 

The committee chose as director, Professor C. J. Tilden, Head 
of the Department of Engineering Mechanics of Yale University, 
who was released from the university for a period of eight months. 

New Data on Highway Engineering and Highway Economics 

Various agencies have contributed during the last year to the fields of 
highway education and research. These studies and investigations may be 
considered the basis of a new science of highway transport. Notable among 
these are the contributions of the Bureau of Public Roads which has made 
careful investigation of materials under diverse conditions. Studies have 
been made in land values in relation to improved highways, in addition to 
traffic census studies at the University of Wisconsin. The University of 
Tennessee has investigated relative traffic conditions in three typical coun- 
ties of the State of Tennessee. The University of Maryland has also made 
important studies of traffic loads as well as volume of traffic in the State of 
Maryland. Other important projects are being carried on through the War 
Department in addition to other agencies too numerous to mention. 
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National Research Council 

During the past year Dr. W. K. Halt, Professor of Civil Engineering 
at Purdue University, was named director of the Highways Advisory 
Board of (he Engineering Section of the Natioital Research Council. The 
coordination of research in highway engineering and cognate subjects in 
the leading colleges throughout the country will doubtless prove to be of 
great importance to the science of highway development. 

Course in Highway Transport 

One of the most pressing needs was the preparation of a course pf study 
on the economics of highway transport, based upon scientific data. After 
careful study, and collaboration with leading authorities of the country, Mr. 
Lewis W. Mclntyre, Assistant Professor of Civil Engineering, University 
of Piltsburglij prepared a valuable contribution which has just been pub- 
lished under the direction of the Highway and Highway Transport Educa- 
tion Committee. 

Regional Conferences 

In order further to stimulate intclhgent thought and action in the 
country, eight regional conferences have been held in different parts of the 
United States as follows : 

University of Pittsburgh. 

University of Michigan. 

University of Missouri. 

University of Maryland. 

Yale University. 

University of Tennessee. 

University of Kentucky, and 

Agricultural and Mechanical College of Texas. 
These conferences have succeeded in a measure in bringing together the 
several interests in the respective States lo discuss the educational policies 
involved in a far-seeing modern highway and highway transport engineering 
program. Improvement has been made in the highway engineering courses 
locally and increased support has been given to research as a result of these 
conferences. 

Scholarships and Educational Contests 

The committee conducts two national contests in the public schools of 
the country. The first is known as the Harvey S. Firestone University 
Scholarship which is offered for the best essay on a subject pertaining to 
hi^way economics. In addition to the State awards, the winner of the 
national prize is awarded, through the generosity of Mr. Firestone, a four 
year's university scholarship, valued at $4,000. During the past two years 
these contests have reachai approximately half a million high school 
students. The winner of the 1920 scholarship was Miss Katharine Butter- 
field, of Weiser, Idaho, who is now attending the Northwestern University, 
Evanston, Illinois. The winner of the 1921 prize was Miss Garland Johnson, 
of Bridgeport, West Virginia, who has just completed her junior year in 
high school. 

The value of the Firestone scholarship essay contests rests on the fact 
that it stimulates the young men and women who are about to become 
voters to study and comprehend one of the largest and most important 
economic questions that the country has to deal with. 

The committee on awards of the Firestone scholarship foundation for 
1921 were Dean A. N. Johnson, School of Engineering, University of 
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Maryland: Harford Powel, Jr., Editor of Collier's Weekly; and C. H. 
Huston, Assistant Secretary of the U. S. Department of Commerce. 

In addition to the good roads contest the committee offered in 1921, 
through the generosity of the National Automobile Chamber of Commerce, 
two Safety contests. The first is a contest open to boys and girls 14 years 
of age and under, of elementary school grade, for the best essay on "How 
I Can Help to Make the Highways More Safe." Participants in this con- 
test numbered at least 500,000 children. In addition to a national prize, 
which includes for the winner a gold watch and a trip to Washington, 472 
first, second and third prizes are offered in the several States. 

Likewise, elementary school teachers were offered three prizes for the 
best lessons on the teaching of safety in the elementary schools. The first 
prize of $500 in cash and a trip to Washington. The second and third prizes 
are $300 and $200 respectively. 

The committee on awards for the national safety essay contest are 
as follows: Mrs. Warren G. Harding, Honorary Chairman; Senator Cole- 
man duPont of Delaware, chairman; Mrs. John Dickinson Sherman, chair- 
man of the Committee of Applied Education, General Federation of Women's 
Clubs; Dr. William T. Bawden, assistant to the United States Commis- 
sioner of Education. 

The committee on awards for the national lesson contest on safety are 
Mr. William P. Eno, President of the Eno Foundation for the Regulation 
of Highway Traffic, Inc., chairman; Dr. Thomas E. Finegan, Commis- 
sioner of Education. State of Pennsylvania; W. J. Funk, Vice-President, 
Funk and Wagnalls Company, publishers Literary Digest. 

Four University Fellowships in highway engineering and highway 
transport are offered annually by the University of Michigan, as follows: 

The Roy D. Chapin Fellowship in Highivay Transport, which is offered 
to provide for the investigation of an approved subject relative to highway 
'transport. 

The Roy D. Chapin Fellowship in Highway Engineering, which is 
offered to provide for the investigation of an approved subject relative to 
hard surfaced road and pavements. 

Two Detroit Edison Fellowships in Highway Engineering, which are 
offered to provide for the investigation of approved subjects relative to 
moderate cost country roads. 

Each Fellowship pays the sum of $250 with an allowance of $50 for 
expenses. The holders of these Fellowships do not have to pay tuition fees. 
A Fellow must hold a Bachelor's Degree from a college of recognized 
standing. He must enroll as a graduate student in highway engineering or 
highway transport and as a candidate for the degree of Master of Science 
or Master of Science in Engineering. 

Highway Transport and Consolidated Schools 

The Bureau of Education has been carefully investigating the relation 
of transportation to the establishment and development of consolidated 
schools. The consolidated school scarcely can exist today unless it has 
improved roads and improved means of transportation available. 

The committee is developing a definite program regarding the teaching 
of safety in the public schools at the request of State and city school 
officers. It is hoped that the extension of safety teaching in conjunction 
with the safety essay contests will result in an actual decrease in motor 
accidents. The fact that an appalling number of school children are killed 
annually in traffic mishaps requires action on the part of educational 
authorities to correct this evil. 
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Enrollments of Highway Engineers in Colleges of 

Engineering 

In the accompanying table the enrollments of four-year students in 
Civil Engineering, the enrollments in the senior classes and the number of 
those specializing in highway engineering are recorded for the year 1921-22. 
According to this table there are 8,709 students the majority of which 
are preparing in Civil Engineering. Of these 1,870 are members of 
the senior class, more than one-fourth of which have already indicated 
their desire to specialize in highway engineering, the number being 503. 
The latter number, however, by no means indicates the extent of specializa- 
tion which may be expected from the senior classes in the highway engineer- 
ing field, inasmuch as only 48 out of the 114 schools which have reported 
permit or indicate specialization in highway engineering. 

Colleges and Universities Offering Courses in Highway 

Engineering, 1921-22 

In the following table is found the names of the colleges and univer- 
sities offering specific courses in highway engineering with a brief state- 
ment as to the nature of these courses. In order to avoid too lengthy a 
statement courses in surveying and other fundamental courses which are 
required of highway engineering students in the Civil Engineering cur- 
riculum are not listed. 
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>AJa;bania Polytechnic Institute' 

University of Alabama 

University of Arizona . 

University of Arkansas 

University of California 

University of Santa Clara, California 

California Institute of Technology 

University of Southern California 

The Colorado State Agricultural College. . 

University of Colorado 

Colorado College 

Yale University. 

Delaware College 

Howard University, D. C 

Geot^ Washington UniverBity, D. C 

Catholic University of America, D. C 



College of Hawaii . 

University of Idaho 

University of Illinois 

Armour Institute of Technolt^^, Chicago, 111. . 

Purdue University, Lafayette, Ind 

University of Notre Dame, Notre Dame, Ind. . 

Rose Polytechnic Institute, Indiana 

Valparaiso University, Indiana 

Iowa State College of A. & M. Arts 

University of Iowa 

Kansas State Agricultural College 

University of Kansas 

University of Kentucky 

Louisiana University and A. & M. College . . . . 

University of Maine 

The Johns Hopkins University 

University of Maryland 

Tufts College, Mass 

Northeastern College, Boston 

Worcester Polytechnic Institute 

Harvard University 

Massachusetts Institute of Technology 

University of Michigan 

University of Detroit 

Michigan Agricultural College 

University of Minnesota 

Mississippi A. & M. College 
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Name of Institution 






University of \ 

University of Missouri . . 

Washington University, St. Louis, Mo. . 

Montana State Collie 

University of Nebraska . 

University of Nevada '. , . . 

Dartmouth CoU^e; Thayer School of C. E.; 

Hanover, N. H 

Rutgers College and State University of New 

Jersey. .. ■ 

Princeton University 

University of New Mesico 

New Mexico Collie of A. and M. Arts . . 

Columbia UniverBity, N. Y 

New York University 

Manhattan College 

Union University, N. Y 

Cornell University, N. Y 

■Polytechnic Institute of Brooklyn 

Syracuse University 

Rensselaer Polytechnic Institute 

Clarkson College of Technology, N. Y. . . . 
North Carolina State College of Agriculture and 

Engineering 

North Dakota Agricultural College, . 
University of North Dakota. ... . . 

Ohio Northern University 

Case School of Applied Science, Cleveland, Ohio 

University of Dayton, Ohio 

Municipal University of Akron . . . 

University of Cincinnati 

Ohio State University 

University of Oklahoma 

Oklahoma A. and M. Collie 

Or^on Agricultural College 

Lehigh University, Pa. 

Carnegie Institute of Technology. . 



Lafayette College, Easton, Pa 

Pennsylvania College, Gettysburg. . 
University of Pittsburgh 



• Number sCuden 



iwparaCed untLL Sophomon year. 
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Name of Institution 



Pennsylvania State College 

University of Pennsylvania 

Drexel Institute, Philadelphia 

Brown University, R. I 

Rhode Island State College 

Swarthmore College 

The Citadel, S. C 

Clemson Agricultural Collfse, S. C 

University of South Carolina 

University of South Dakota 

South Dakota State College 

South Dakota State School of Mines 

University of Tennessee 

University of Texas 

Tulane University of Louisiana 

Rice Institute, Houston, Texas 

A. and M. College of Texas 

University of Utah 

University of Vermont and State Agricultural 

College 

Norwich University, Vt 

Virginia Polytechnic Institute 

Virginia Military Institute 

University of Virginia 

Washington and Lee University 

State Colltse of Washington 

University of Washington 

West Virginia University 

Marquette University, Wisconsin 

University of Wisconsin 

University of Wyoming 



■ StudenU not lepUBtec 

• ThB total includes a bi 



sen their specialty. 
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Institutions, Names of Courses, and Time Allotted to Each 
Course ' 

Alabama Polytechnic Institute, Auburn — Highway engineering, junior 
1st, 2d, 3d terms, 3 hours; highway engineering, laboratory, junior 1st, 
2d, 3d terms, 2 hours a week; highway engineering, senior 1st, 2d, 3d 
terms, 3 hours a week. 

University of Alabama, University — Highway engineering, 2 hours' 
credit, first half-year; roads and pavements, 3 hours' credit, secund half- 
University of Arizona, Tucson — Materials testing, one lo three hour 
laboratory periods, one to three units; highway engineering, 2d semester, 
two recitations, two units. 

University of Arkansas, Fay etteville— Highways, 2 hours a week; high- 
way_ engineering, 3 hours a week; highway engineering, laboratory, 3 
cr«lit hours a week (six hours) ; bridge design, 2 hours a. week; advanced 
bridge design, 3 hours a week. 

University of California, Berkeley — Highway engineertag, 2 hours first 
half-year ; civil engineering, laboratory, 3 hours with outside work first 
half-year, 2 units ; civil engineering, laboratory, 3 hours second half-year. 

University of Southern Caifornia, Los Angeles— Highway engineering, 
2 units, 2d semester. 

California Institute of Technology, Pasadena, Calif. — ^Highway engineer- 
ing, 3d term, junior year, 5 imits. 

University of Santa Clara, Santa Clara, Calif. — Materials, testing, 
laboratory, 1 credit, 2 hours, laboratory, 1st semester; roads and pave- 
ments, 2 credits, 2 hours, 1st semester. 

University of Colorado, Boulder — Roads and pavements, autumn quar- 
ter, 3 hours lecture, 3 hours laboratory. 

The Colorado State Agricultural College. Fort Collins — Course in high- 
way engineering requires IGO credits and includes : mechanics of materials, 
5 credits; design, 5; drainage, 2; contracts and specifications, 2; surveying, 
13; hydraulics, 5; trusses and bridges, 5; highway engineering and road 
materials, laboratory, 5; concrete construction and concrete, laboratory, 4; 
cost data, 2. 

Colorado College, Colorado Springs— Roads, pavements and parks, 2d 
half senior year, 2 hours' credit; testing laboratory, 2d half-year, one 
3-hour laboratory period a week, 2 hours' credit ; temporarily suspended. 

Yale University, Sheffield Scientific School, New Haven, Conn.— High- 
way engineering, 3d year civil engineering, 2d term, 2 recitations, 1 lecture 
and 1 hour of applied work with 3 hours of outside work and inspection 
trips and reports per week. 

Delaware College, Newark, Del. — Recitations, 2 hours, second term; 
laboratory in road materials, 3 hours, second term; 2d term, one-half year; 

George Washington University, Washington, D. C. — Highways and pave- 
ments, 2 hours a week, 4 semester hour credits. 

Catholic University of America, Washington, D. C— Highway engineer- 
ing, lectures, recitations and field work, 3 hours per week first half-year. 

Howard University, Washington, D. C— Roads and pavements, sopho- 
mores, 5 lecture-recitations and 3 hours of field work per week, winter. 

University of Florida, Gainesville — Highway engineering, recitations, 2 
hours a week; field work, 3 hours a week, 2d semester. 

University of Georgia, Athens — Highway engineering, 3 hours per wedt. 



' Compiled by the United States Bureau of Education, 
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Georgia School of Technology, Atlanta — Highway engineering, 1st term, 
junior, 1 hour lecture; 2d term, junior, 3 hours laboratory; 1st term, senior, 
2 lectures, 3 hours laboratory; 2d term, senior, 3 lectures, 3 hours labora- 
tory. 

College of Hawaii, Honolulu — Concrete and masonry structures, 2d 
semester, 3 credits; bridge design, 2d semester, 3 credits. 

University of Idaho, Moscow — Roads and pavements, 3 credits, 1st 
semester; road materials, laboratory, C. E. Lab. course, 2 credits each 
semester in the junior year. 

Armour Institute of Technology, Chicago, 111. — Highway engineering, 
5. hours per week, 1st half of first semester ; senior year, course in civil 
engineering. Elective: Highway engineering, 5 hours per week, second 
semester of senior year. Plain and reinforced cement, 5 hours per week, 
1st semester of junior year. 

University of Illinois, Urbana — Roads and pavements, 4 semester hours; 
highway design, 3 semester hours; highway administration, 3 semester 
hours; road materials, 2 semester hours; highway construction; course 
for graduates, twice a week, 1 imit, 3 semester hours. 

Purdue University, Lafayette, Ind. — Highway construction, juniors, 1st 
semester. A study of the design, construction and maintenance of earth, 
sand clay, gravel, broken stone, brick, concrete, granite and wood-block 
roads and streets. Second semester, a study of bituminous materials, and 
of the design, construction and maintenance of bituminous roads and streets. 
Highway design, seniors, optional 1st semester. Highway administration 
and finance, 2d semester. 

University of Notre Dame, Notre Dame, Ind. — Roads and pavements, 
4 hours a week for one term. 

Valparaiso University, Valparaiso, Ind. — Municipal engineering, _3 years 
of 3 quarters each averaging 13 hours per week, 5 hours recitation, 8 hours 
drafting and field work. Highway engineering included, occupies about 
1 year of 3 quarters, averaging 4 hours recitation, 8 hours drafting and 
field work. 

Iowa State College of Agriculture and Mechanic Arts — Ames, Roads 
and Pavements, Fall, 3 recitations per week (for Agricultural Engineers), 
3. credits; winter, 5 recitations per week (for Civil Engineers), 5 credits; 
highway design, spring, 1 recitation, two 3-hour laboratory periods per 
week, 3 credits; highway bridges, fall, 1 recitation, two 3-hour laboratory 
periods per week, 3 credits; road material testing, fall, 1 recitation, three 
3-hour laboratory periods per week, 4 credits; highway administration, 
winter, 3 recitations per week, 3 credits; highway specifications, spring, 
3 recitations per week, 3 credits; highway transport, fall, 3 recitations per 
week, 3 credits; highway engineering graduate courses in highway trans- 
port, transportation economics, specification writing, highway jurisprudence, 
accounting, public finance and organization of construction activities. 

State University of Iowa, Iowa City — Highways, senior year, 1 hour 
credit. 

University of Kansas, Lawrence — Roads and pavements, 2 credit hours; 
highway surveys and plans, 1 week at summer surveying camp. Elective: 
Highway plans and specifications, 2 credit hours; advanced highway en- 
gineering, 3 credit hours; highway transport, 2 credit hours. 

Kansas State Agricultural College, Manhattan — Highway engineering: 
(1) principles, senior year, 1st semester, 2 hours class work, 2 semester 
credits; highway engineering: (2) highway laws, administration, eco- 
nomics, senior year, 2d semester, 2 hours class work, 2 semester credits; 
highway engineering: (3) laboratory, field and drafting room, 9 hours, 3 
semester credits. 

University of Kentucky, Lexington — Highway location, construction and 
maintenance, 2 hours a week, 1st semester; streets and pavements, 5 hours 
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a week, 1st half of 2d semester; road material, laboratory. 2 hours a week, 
2i half of 2d semester ; asphalt laboratory, 4 hours a week, 1st half of 2d 
semester ; highway bridge design, drawing, 8 hours a week, 1st half of 2d 
semester ; highway engineering, advanced course for graduate civil en- 
gineers. 24 hours a week throughout the year. 

Louisiana University and Agricultural and Mechanical College, Baton 
Rouge — Roads and pavements ; road economics and location ; earth, gravel, 
broken stone, miscellaneous roads ; street design ; pavement foundations ; 
asphalt, brick, cobblestone, stone-block, wood-block pavements ; automobile 
roads, concrete pavements, Fall, 2 hours a week. 

Reinforced concrete construction: Concrete and steel in combination; 
rectangular beams ; slabs, cross beams and girders ; columns ; slab and 
girder bridges ; slab bridges, simple girder bridges ; continuous girder 
bridges; arch bridges; pipe culverts; box culverts; arch culverts. Class- 
room designs of beams, girders, slabs, bridges and culverts. Fall, Winter, 
Spring, 3 hours a week. 

"The Tulane University of Louisiana, New Orleans— Bridge engineering; 
reinforced concrete; cement testing; railroad mapping and earthwork, sur- 
veying and economics, 4 hours a week, 2d terra ; seniors in civil engi- 
neering. 

University of Maine, Orono — Highway construction, 2 hours a week, 

2 credits ; road materials, laboratory, 4 hours a week, 2 credits ; highway 
design, 4 hours a week, 2 credits ; highway economics and management, 

3 hours a week for one-half semester, IJ^ credits ; highway engineering, 
advanced course, 2 credits. In addition to this all civil engineering students 
are required to take one credit in strength of materials, laboratory; 2 
credits in highway and railroad field work; 2 credits in municipal engineer- 
ing ; 3 credits ip earthwork and masonry construction ; 8 credits in structures ; 
and Sy^ credits in bridge design, which includes problems in both highway 
and railroad work. 

The Johns Hopkins University, Baltimore, Md. — Highway engineering; 
an undergraduate course involving the study of highway design, materials, 
and construction. Three hours weekly, first half-year. 

University of Maryland, College Park, Md, — Highways, 4 credit hours 
each term. Lectures and field work. Required of seniors in civil engineer- 
ing. Open only to engineering students of senior standing. First term : 
The principles of location, construction and maintenance of roads and 
pavements. Second term : Highway contracts and specifications, covering 
the proposal, bidding and letting of contracts, and a complete analysis 
of the items that comprise the specifications, A discussion of the cost of 
highways both to the public and to the contractor and an analysis of the 
items that influence costs. Third term : The road laws of the various States, 
highway department organizations. Highway transportation and its inter- 
rdationship to other methods of transportation, highway traffic, highway 
economics and highway financing. Field and drafting room work consists 
of the necessary surveys, plans and estimates of cost for the construction 
of a section of improved road. 

Massachusetts Institute of Technology, Cambridge— Railway and high- 
way engineering, consisting of a thorough study of curves and earthwork, 
60 hours; drafting and design 120 hours; roads and pavements; location, 
construction and maintenance of roads and pavements for city streets, 40 
hours ; railway and highway engineering ; engineering organization and 
duties ; construction methods and estimates of cost ; chemistry of road 
materials, 75 hours; tests of bitumens, tars, oils, paint, etc, 70 hours; 
physical tests of various kinds of road materials, 30 hours; highway trans- 
portation: types of pavement, trucks, traffic loads, traflic surveys, pave- 
ment and grrade resistances, economics of motor transport, 80 hours ; high- 
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way design ; improvemenl of an existing road by substitution of improved 
alignment, grades and new pavement suitable for assumed traffic, 40 hours. 

Tufts College, Tufts College, Mass. — Highways, 3 recitations per week 
for one-half year, required by all junior civil engineering students. Two 
recitations and one laboratory period per week for t year, elective for 
senior civil engineering students. 

Worcester Polytechnic Institute, Worcester. Mass — Highway construc- 
tion : land surveying, topographical surveying, railroad curves (theory and 
practice in location, computation of earthwork, masonry and foundations, 
reinforced concrete, hydraulics, sewers and drains, bridges (theory and 
design), laboratory (tests of materials), roads and pavements. 

University of Midiigan, Ann Arbor — Municipal engineering, 2 hours, 
2d semester; highway engineering, 2 hours, both semesters; highway engi- 
neering economics and theory, 2 hours, 2 semesters ; highway engineering, 
laboratory, 2 hours, both semesters ; highway engineering, design, 3 hours, 
2d semester; bituminous paving materials, 1 hour, 1st semester. Graduate 
Short- Period Courses — Highway transport, 1 hour credit; bituminous sur- 
faces and bituminous pavements, 3 hours' credit ; highway laboratory re- 
search, 2 to 3 hours' credit : highway bridges, 2 hours' credit ; specifications 
and contracts, 2 hours' credit ; earth, gravel and broken stone, 2 hours' 

University of Detroit, Detroit, Mich. — Roads and pavements. 

Michigan Agricultural College. East Lansing — Agricultural engineering, 
5 credits; roads and structures. 3 credits; pavements, 2 credits; road con- 
struction, 5 credits ; State highway construction, 3 credits ; highway law, 

2 credits. 

University of Minnesota, Minneapolis — Highways and pavements (ele- 
mentary course) ; highways and pavements, with laboratory practice (con- 
tintiation of first course) ;cily planning; highway administration (graduate 

Mississippi Agricultural and Mechanical College, Agricultural College. 
Miss. — Highway engineering. Fall semester, 2 hours ; rural highways. 
Spring semester, 1 hour and 2 hours laboratory. Elective : highway design. 

3 hours, Spring semester. 

University of Mississippi, University — Highway construction ; highway 
mgineering, highway surveying. 

University of Missouri, Columbia — Road materials ; roads and pave- 
ments; highway engineering; country roads; highway design. 

Washington University, St. Louis, Mo.^Roads and pavements ; 3 lectures 
a week, 2d semester, jimior year; roads seminar and laboratory; 3 sessions 
per week, 1st semester, elective for seniors and graduate students; high- 
way construction and economics : 3 sessions per week, 1st semester, elective 
for graduate students ; highway design and administration : 3 sessions per 
week, 2d semester, elective for graduate students. 

Montana Stale College — Municipal engineering, autumn, 3 credits, high- 
way engineering, inspection and laboratory tests, spring, 2 credits; high- 
way engineering, preliminary investigations, etc., autumn, 4 credits ; highway 
engineering, roads and pavements, winter, 3 credits. 

University of Nebraska, Lincoln — Non-bituminous road materials testing, 
3 hours, laboratory. 2 hours' credit, 1st and 2d semesters; bituminous road 
materials, testing, continued. 6 hours, laboratory. 2 hours' credit, 1st and 
2d semesters; research work in rural architecture (farm drainage and 
rural highways) , 2 to 5 hours' credit ; irrigation, drainage, and rural 
highways, 2 hours' attendance, 2 hours' preparation, 5 hours' field work 
and drawing. 3 hours' credit, 2d semester ; railway and highway surveying, 

1 hour attendance, 6 hours' field, 2 hours' preparation, 3 hours' credit, 1st 
semester ; roads, streets, and pavements, 2 hours. 4 hours' preparation, 

2 hours' credit; highway engineering, laws, administration, financing, con- 
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d mainienance, 3 hours, 6 hours' preparation, 3 hours' credit, 
2(1 semester ; design of highway bridges and culverts, 1 hour, preparation 

2 hours, drafting 6 hours, 3 hours' credit, 2d semester ; bridge engineering, 

1 hour, preparation 2 hours, computation and drafting 6 hours, 3 hours' 
credit; highway construclioH, 2 hours, preparation 4 hours, 2 hours' credit; 
dvic design, zoning, street plans^ 2 hours, preparation 2 hours, 2 hours' 

Utuversity o( Nevada, Reno— Highway engineering, design, location, con- 
struction and maintenance. 4 credits. 

Dartmouth College, Thayer School of Civil Engineering — Highway con- 
struction and maintenance. Civil engineering course at Dartmouth is 2 
years in length, preceded by 3 years of college preparation 

Rutgers College and the State University of New Jersey, New Bruns- 
wick—Highway engineering, road and street construction and maintenance, 
investigation of properties of paving materials and methods of application, 
senior year, 16 weeks, 2d term, 2 hours a week. Cement testing, laboratory, 
senior year, 1st term, 16 weeks, 3 hours a week. Testing of materials, 
laboratory, junior year, 16 weeks, 2d term, 3 hours a week. Testing of 
concrete, brick and stone as used for paving. 

Princeton University, Princeton, N. J. — Highway engineering, 1st term, 
senior year, 3 credits a week. Municipal engineering, 2d term, senior year, 

3 credits a week. 

University of New Mexico, Albuquerque — Highway engineering, loca- 
tion, construction, maintenance, cost, durability and methods of financing 
country roads and city pavements. Two recitation hours per week, 2 
credit hours. 

New Mexico College of Agriculture and Mechanic Arts, Stale College — 
Highway engineering, 3d term, 3 hours. 

Polytechnic Institute of Brooklyn, New York — Highway engineering, 2 
hours, 2d semester. 

Cornell University, Ithaca, N. V. — Highway and railroad, surveying and 
mapping, juniors, S hours' credit; engineering construction, juniors, 3 
hours' credit ; highway engineering, seniors and graduates, 3 hours' credit ; 
highway laboratory, juniors, seniors, 3 hours' credit; advanced highway 
engineering, advanced highway laboratory, highway design, 3 hours each. 

The College of the City of New York, New York — Pavements, spring 
term, 3 hours a week ; materials of construction, street pavement and high- 
way materials. 

Columbia University, New York City — Highway engineering, maps and 
road plans. 

New York University, University Heights, N. Y.^Highway engineering, 

2 hours, 2 credits, 2d term, junior. Optional : highway engineering, 3 hours, 

3 credits, 1st term, senior ; highway engineering, 2 hours' lecture, 6 hours' 
design, 5 credits, 2d term, senior. 

Union University, Schenectady, N. Y. — Highway engineering, IJ^ hours 
a week, Ist semester, junior year. 

Syracuse University, Syracuse, N. Y. — Discussion of various materials 
and methods of highway construction, city streets and pavements, survey, 
design and estimate of quantities and cost of a country highway, 2d year, 
1-hour lecture, 3 hours' drawing, 2d semester. 

Rensselaer Polytechnic Institute, Troy, N. Y. — Surveying, highway engi- 
neering, tests of cement, concrete, brick, road metals, chemical analysis of 
asphalts, design and construction of metal and concrete bridges. High- 
ways, design, construction and economics of roads and pavements. 

North Carolina State College of Agriculture and Engineering, State 
College Station, Raleigh — Highway engineering, masonry construction, 2 
periods a week, 1st term ; highway engineering, types, methods and ma- 
terials, 2 periods. 2d term ; highway engineering, location and design, 2 
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periods, 1st term; highway economics, foreign, national and State road 
systems, types and costs, 2 periods, 2d term; highway surveying, field 
work, r period, 1st term; highway laboratory, 1 period, 2d term; highway 
bridge design, 3 periods, 2d term. 

University of North Carolina, Chapel Hill — Highway engineering, dou- 
ble course, fall and spring quarters. 

North Dsdcota Agricultural College, Agricultural College — Roads and 
pavements, ^^pring term, 4 credits; roads, spring term, 2 credits; advanced 
roads and pavements^ spring term, 6 credits. 

University of North Dakota;* University — Municipal ' engineering, 4 
credits,' 4 hours a week^ first hsdf of semester and last half of second 
sehteister, and railway and highway engineering, 4 credits (meeting twice 
a wiecW through senior year) and earthwork, 1 credit (one afternoon per 
week, 'first semester, sophomore year). All above required. 

'Ohio' Northern University, Ada — Course in roads and pavements, etc. 

Municipal University of Akron, Akron, Ohio — Highways, study and de- 
sign of all hard-surfaced roads, as well as dirt roads; street paving ; trafRc 
censuses ; testing road materials. Cement, theory and manufacture ; standard 
laboratory tests of cement, mortar and concrete; experimental investiga- 
tions. 

University of Cincinnati, Cincinnati, Ohio — Highway engineering, theory; 
highway engineering, design. 

Case School of Applied Science, Cleveland, Ohio — Highway engineer- 
ing, junior year, 1st term, 3 hours per week; highway engineering, ad- 
vanced course, senior year, 2d term, 14 weeks, 4 hours per week, lectures, 
recitations. 

Ohio State University, Columbus, Ohio — Roads and pavements, 3 credit 
hours, 2d semester, 3 recitations a week, 3d year. Auxiliary readings and 
lectures given. 

University of Oklahoma, Norman — Roads and pavements, 4 hours; roads 
and pavements, advanced course, 4 hours; highway engineering, research 
and experimentation, 4 hours. 

Oklahoma Agricultural and Mechanical College, Stillwater — Roads and 
payehients, 2 hburs class for 1 year; testing road materials, 3 hours labora- 
tory f of 12 weeks. 

Oregon Agricultural College, Corvallis — Roads and pavements, junior 
year, 1st term, 5 credits, 5 recitations ; highway engineering, senior year, 1st 
term, 4 credits, 2 recitations, 2 laboratory periods; highway engineering, 
continued, 2d term, 3 credits, 2 recitations, 1 laboratory period; highway 
engineering, continued, 3d term, 4 credits, 2 recitations, 2 laboratory periods ; 
highway transportation, senior year, 3 credits, 3 recitations; municipal 
engineering and city planning, senior year, 3d term, 3 recitations; eco- 
nomics of highway construction, senior year, 1st term, 3 credits, 3 recita- 
tions. Contracts and specifications, 3 credits, 3 recitations; cement and 
highway laboratory, 3 credits, 3 laboratory periods per week. (Above also 
in undergraduate course.) Grraduate course in highway engineering — road 
design, 2 periods a week, construction of roads, 3 periods a week, highway 
bridges, 3 periods a week; cement and highway laboratory, 3 laboratory 
periods a week; street design and construction, 3 periods a week; rein- 
forced concrete highway structures, 3 periods a week; contracts and speci- 
fications, 2 periods a week; hydraulics of highway drainage and construc- 
tion, 1 laboratory period a week. 

Allegheny College, Meadville, Pa.— Highway surveying, 2d term, 3 hours ; 
road construction and maintenance. 

Lafayette College, Easton, Pa. — Roads and pavements, a study of the 
principles and practices underlying the design, construction and main- 
tenance of highways. Second term, sophomore year, 2 recitations per 
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week, 2 credit hours. Periods in laboratory work given in connection with 
this course are included in the time scheduled for general testing. 

Bucknell University. Lewisburg, Pa, — Roads and pavements, 1st semes- 
ter, 1 hour ; 2d semester, 2 hours. 

University of Pennsylvania, Philadelphia — Roads and pavements, 1st 
term, 2 hours ; highway, bridge design, 2d term, 3 hours ; advanced high- 
way, bridge design, Zd term, 3 hours. 

Carnegie Institute of Technology, Pittsburgh, Pa. — Highway engineer- 
ing ; materials. 

University of Pittsburgh, Pittsburgh, Pa. — Roads and pavements, junior 
year, spring term, 2 lectures and 3 hours design per week ; highway mate- 
rials (testing laboratory). 1 lecture and 3 hours laboratory per week; 
roads and pavements, senior year, 2d semester, 1 recitation and 3 hours 
laboratory per week. Sophomore year — Highway inspection methods, I 
lecture and 3 hours laboratory. Highway location. 1 lecture and 6 hours 
design. Junior year — Bituminous materials, laboratory 3 hours. Senior 
year — ^Highway engineering, 3 lectures of recitations per week, 2 terms. 
Highway transportation, 3 lectures per week. 

Lehigh University, South Bethlehem, Pa, — Highway engineering. 

Pennsylvania State College, State College — Highway engineering, junior 
year, 2d semester, recitations 2 hours, 2 credits ; highway materials, labora- 
tory. senior year, 1st semester, praeticum 3 hours, 1 credit ; tests of road 
materials, senior year, 2d semester, praeticum 3 hours, 1 credit; highway 
engineering, senior year. 1st semester, praeticum 3 hours, 1 credit; high 
way engineering, senior year, 2d semester, practictmi 3 hours, 1 credit ; 
highway engineering and land drainage, junior year, lat semester, praeti- 
cum 5 hours, credit 5 hours. 

Swarihmore College, Swarthmore, Pa. — Highway engineering, 2 hours, 
1st semester, lectures ; investigations and reports on local construction. A 
critical study of present types of pavements and their economy under 
various conditions. 

Villanova College, Villanova, Pa. — Highway engineering. 

Rhode Islatwl State College, Kingston — Roads and pavements, 3 recita- 
tions, credit and 1 field credit, 2d term. 

Brown University, Providence, R. I.— Highway engineering, 3 hours, 
1st and 2d semesters. 

Clemson Agricultural College, Clemson. S. C. — Roads and pavements; 
seniors; 3 credit hours. 2d term. Masonry design (bridges, culverts) 
seniors, 3 credit hours, 1st term. Drainage (part of course in sewer^e) 
3 credit hours, 3d term. Contracts and speciiications, 2 credit hours, 3d 

University of South Carolina, Columbia — Highway construction, special 
iwo-year course; civil engineering (2), roads and pavements, lectures and 

University of South Dakota, Vermillion— Roads and highways, 1st semes- 
ter, 3 hours, 3 credit hours. 

South Dakota Stale College, Brookings — Roads and pavements, 1st term, 
3 credits ; highway engineering, 2d term, 2 credits ; highway engineering, 
3d term, 2 credits ; reinforced concrete bridge design, 2d term. 3 credits. 

South Dakota State School of Mines, Rapid City — Four-year colu'se in 
civil engineering. Highway construction ; bridge design, 6 hours drafting 
per week, seniors; concrete construction, 3 lectures per week, seniors; 
masonry construction, 2 lectures per week and 3 hours drafting, seniors ; 
roads and pavements. 3 lectures and 3 hours laboratory, seniors. Struc- 
tural details, 3 hours drafting per week, seniors ; tests upon cement and 
aggregates are made in our lalioratory course in strength of materials, 
juniors. 
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University of Tennessee, Knoxville— Highway engineering, 1st term, 3 
redtationa and 2 problem periods ; highway bridge design, 2d term. 2 
design periods ; for students specializing in highway engineering, organiza- 
tion of highway departments, etc., 2d term, 3 hours ; design of highway 
bridges, 2d term, 3 design periods. Six weeks' short course for highway 
engineers — elementary mathematics: drawing and computations; materials 
testing, non -bituminous and bituminous; elements of mechanics; highway 
field engineering; highway design and construction; highway economics and 
organization. 

Vanderbilt University, Nashville, Tenn. — Highway construction in mu- 
nicipal engineering; highway steel bridges in steel structures; highway con- 
crete bridges in masonry structures. 

University of Texas, Austin — Highway engineering, location, construc- 
tion and maintenance; highway engineering, including specifications and 
contracts ; highway laboratory ; highway bridges, especially for country 
purposes ; advanced highway engineering. 

Agricultural and Mechanical College of Texas, College Station — Roads 
and pavements; highway construction and maintenance; highway surveys 
and plans ; highway laboratory, highway materials and bituminous mix- 
tures; bridge design, steel highway bridges; highway bridges and culverts; 
highway laws and economics. 

Rice Institute, Houston. Texas — Municipal engineering. 

University of Utah. Salt Lake City — Highway construction, road mate- 
rials, laboratory. 

Agricultural College of Utah, Logan — Road construction, fall quarter, 
5 hours, 5 credits; road maintenance, winter quarter, 5 hours, 5 credits; 
roads, materials, winter quarter, 3 hours, 3 credits ; canal and road sur- 
veying, instruction and practice in the application of the surveying methods 
used in the lapng out and construction of canals and roads, fall quarter, 

University of Vermont and State Agricultural College, Burlington — 
Highway engineering, 4 hours, 2d semester. 

Virginia Polytechnic Institute, Blacksburg — Civil engineering, juniors; 
highway engineering, 3 hours per week; senior year, for students special- 
izing in highway engineering: highway engineering. 1 hour per week, 1st 
term, 2 hours per week 2d term, 1 hour per week 3d term; highway loca- 
tion, 9 hours per week 1st term ; highway testing, laboratory, 9 hours per 
week 2d term. 

University of Virginia. Charlottesville — Roads, streets, street railways, 
spring term ; road materials testing, spring term. 

Virginia Military Institute, Lexington — Highway engineering, roads and 
pavements, 3 hours a week, 2d term ; design of highway and railroad 
bridges, 3 hours a week, 2d term. 

Washington and Lee University, Lexington, Va.— Highway engineering. 
The course in highway engineering extends over a period of 5 months, 
4 times a week and includes field work, office work and recilat' 
location, design and construction of highways, with special i 
the interrelation of our national. State and coiaity highways. 

State College of Washington, Pullman — Coimty roads, 2 hours, 1st 
semester; highway engineering, 3 hours^ 2d semester; advanced highway 
engineering, one recitation and 3 hours laboratory jier week, 1st semester ; 
design of concrete and highway bridge, 2 hours preparation and 4 hours 
drafting per week. Design of steel bridges 4 hours preparation and 6 
hours drafting per week. 

University of Washington, Seattle— Field engineering, 4 credits, spring. 
Highways, location and construction of standard types, 3 credits, spring. 
Roads and pavements, materials, construction and maintenance. Laboratory 
study of materials of construction. 5 credits, autumn. Materials of Con- 
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struction, 5 credits, autumn. Road materials, bitumens and methods of 
testing, an elective for students in civil and chemical engineering, 2 credits, 
spring. 

West Virginia University, Morganlown— Roads and pavements, 3 hours, 
1st semester ; highway engineering, 3 hours, 2d semester ; highway labora- 
tory (credit varies) ; land surveying, 3 hours, railroad location, 3 hours ; 
advanced surveying, 2 hours, railroad maintenance, 3 hours ; topographic 
surveying, 2 hours. 

University of Wisconsin, Madison — City planning, 1st semester, 2 credits ; 
dty planning, 2d semester, 2 credits ; country roads, 2d semester, 1 credit ; 
introduction to construction and maintenance, 3 credits ; advanced eco- 
nomics, designs, estimates, inspection trips, 2d semester, 3 credits ; analysis 
of highway bitumens, 2d semester, 2 credits (included in the following 
course) ; testing road materials, 2d semester, 3 credits ; highway bridges 
and culverts, 2d semester, 2 credits. 

University of Wyoming, Laramie — Road and railroad surveying, spring, 
3 credit hours; roads, fall. 3 credit hours; excavation, spring, 3 credit 
hours ; testing materials, winter, 3 credit hours. 

Courses in Highway Transport 

The following list of institutions comprise the larger propor- 
tion of those which are devoting attention to highway transport, 
highway economics and related subjects: 

St, Viators College, Bourbonnais, Illinois, 

Highway Transport. 
New York University, New ork City, 

Automotive Transportation. 
Syracuse University, Syracuse, N. Y,, 

Course in Transportation including Highway Trans- 
portation. 
Massachusetts Institute of Technology, Cambridge, Mass., 

Highway Transport. 
University of Chicago, Chic^o, 111., 

Traffic and Transportation, 
University of Arkansas, 

Highway Transport. 

Duquesne University, Pittsburgh, Pa., 

Traffic and Transportation, 
Temple University, Philadelphia, Pa., 

Traffic and Transportation. 
New Hampshire College, Durham, N. H., 

Highway Transportation in Department of Economics. 
Massachusetts Agricultural College, Amherst, Mass., 

Transportation of Agricultural Products. 
University of Pennsylvania, Philadelphia, Pa., 

Course in Highway Transport. 
Salem College, Salem, West Va., 

Requires a Thesis on Highway Transport in Course 
on TransiX)rtation. 
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Virginia Polytechnic Institute, Blacksburg, Va., 

Course in Transportation Given with the Prominence 
Shown to Highway Transport. 
Union College, Schenectady, N. Y., 

Includes Highway Transport in the Course in Trans- 
portation. 
University of Alabama, University, Ala., 

Highway Transport. 
Worcester Polytechnic Institute, Worcester, Mass., 

Time for Study of Highway Engineering has been 
Doubled. Gives Four Periods to Study of Trans- 
port. 
University of Pittsburgh, Pittsburgh, Pa., 

Special Course in Highway Transport. 
University of Michigan, 

Graduate Short Period Courses: 

American and English Highway Transport Methods. 
Highway Transport Legislation and Traffic Regu- 
lations. 
Interrelationship of Highway, Railway and Water- 
way Transport. 
Highway Transport Costs and Record Systems. 
Highway Transport Management. 
Highway Transport Economics and Surveys. 
Highway Transport Seminar. 
Boston University, Boston, Mass., 

Thirty Class Hours in Economics of Auto-Transpor- 
tation as a Part of a Four-Hours a Week Course 
in Railroad Transportation. 



ACCIDENT PREVENTION SUGGESTIONS 

By M. O. Eldridge 

FATALITIES among motorists and pedestrians are occurring 
annually in appalling numbers on the public highways and 
streets of this country. Approximately 80,000 persons were 
killed accidentally in the United States in 1919. of which about 
10.000 were killed as a result of automobile accidents of one kind 
or another. Unfortunately, about 28 per cent of all the persons 
killed by automobiles were children under fifteen years of age. 

Obviously, the trouble is due to increased motor vehicle traiRc. 
A city of 100.000 population today has more vehicles on its streets 
than a city of a million population ten years ago. 

The blame for this startling mortality on our highways is charged 
by some to the speed maniac who cares not for the life or limb 
of the pedestrian, so long as his own skin is unscathed. Others 
place the blame on the careless pedestrian who thinks that he has 
a right to use the public streets and highways wherever and when- 
ever he pleases. Still others place the blame on unsafe highway 
conditions, to dangerous railroad grade crossings, etc., etc. 

As a matter of fact, accidents on highways are due to all of 
these and many other causes, and it is. therefore, desirable that 
accident statistics be gathered in considerable quantity and detail 
and that the causes be analyzed with a view to determining where 
the trouble exists and the remedies which should he applied. 

Some facts and figures have already been collected and used 
in educational and safety-week campaigns by which accidents on 
highways and streets have been greatly reduced. For several years 
the State of Iowa has collected and published statistics of this sort. 
Recently the State highway authorities of Maryland made a survey 
of accidents occurring on State highways in which fourteen fatali- 
ties between May and July, 1921, were classified as follows r 

Failure (o heed warning at railway crossing 2 

Speeding 4 

Driving on wrong side of road.' 4 

Reckless driving 4 

The Maryland authorities report that careful motorists usually 
drive with caution in presence of recognized dangers, such as 
steep grades, sharp curves, grade crossings, etc.. while the absence 
of such dangerous features gives the driver a sense of security 
which prompts him to take a chance and yield to the well-nigh 
universal passion for speed, 
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According to the United States census, deaths resuhing from 
automobile accidents in sixty-six cities in the United States have 
increased from 1,955 in 1915 to 3,808 in 1919, an increase of 95 
per cent. During the same period, automobile registrations in- 
creased from 2,453,780 to 7,523,664, or about 215 per cent, which 
indicates that the death rate from motor-vehicle accidents is not 
increasing in the same ratio as the number of vehicles. 

The Interstate Commerce Commission has for a number of 
years been collecting valuable information and statistics relating 
to grade -crossing accidents throughout the country, which is one 
of the greatest single causes of accidents and deaths on the high- 
ways. A digest of the killed and injured at grade crossings from 
1917 to 1920 is as follows; 

Year Killed Injured Total 

1917 1,969 4,764 6,733 

1918 1,853 5,683 6,535 

1919 1,784 4,616 6,400 

1920 1,791 5,077 6,868 




Death Lurks at the Grade Crossing — Beware 

Thus it appears that there have been killed at grade crossings 
during the four years 1917 to 1920 a total of 7.396 persons, the 
killed and injured numbering 26,536. A crumb of comfort may 
be gained from the fact that fewer persons were killed at grade 
crossings in 1920 than in 1917 or 1918. in spite of the tremendous 
increase in motor -vehicle traffic. This is probably due to safety- 
first campaigns carried on by the railroads, automobile clubs, and 
other organizations, and to the elimination of many dangeroi 
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grade crossings; to the protection of other grade crossings by 
gates, watchmen, bells, wig-wag signals and other similar devices, 
and to the placing of crossing signs at sufficient distance from 
crossings to give ample warning to motorists. 

Problem of Grade Crossings 

It would seem utterly impossible to eliminate all the grade cross- 
ings in the United States, for the simple reason that the cost of 
such work would in all probability amount to more than the total 
cost of the railroads. The remedy would, therefore, seem to lie in 
the elimination of a few of the more dangerous crossings each year 
and to the placing of watchmen, gates, and other suitable signals 
at the less dangerous crossings. 

The United States Bureau of Public Roads has recently an- 
nounced that no grade crossing will be allowed to remain on the 
primary roads of the new Federal highway system that it is at all 
practicable to avoid. Every effort will be made to make the roads 
of the secondary system equally safe, but in this case it is recog- 
nized that the elimination may not always be practicable because of 
the cost. The policy of the bureau is meeting with hearty co- 
operation on the part of the States, and the American Association 
of State highway officials by resolution has pledged its best efforts 
to eliminate grade crossings on new construction. 

Some underpasses already constructed, even on important trunk- 
line highways, are almost as dangerous as grade crossings, because 
they are frequently placed on sharp curves and at right angles to 
the line of traffic ; thus causing head-on or rear-end collisions of 
motor vehicles. In future work of this kind, the interests of the 
traveling public would be best served by so installing these struc- 
tures as to obtain a clear view of the road ahead to a distance of 
at least 300 feet. 

Accidents on highways may be attributed to a number of causes, 
among which should be mentioned the mania for speed ; inefficiency 
and carelessness of motor vehicle drivers; defective mechanism; 
glaring or insufficient headlights and the lack of lights on horse- 
drawn vehicles; jay-walking; non-uniformity of traffic rules and 
regulations in different jurisdictions; pedestrians using the right- 
hand side of the road instead of the left in the open country ; non- 
observance of rights-of-way rules; vehicles passing other vehicles 
on the wrong side, and vehicles passing street cars while discharg- 
ing or taking on passengers. 

The great majority of motor-vehicle accidents are probably 
caused by the speed crank who is always trying to get ahead of 
a train or street car or another vehicle. It would seem better to 
arrive at one's destination a minute or two late rather than to 
arrive in eternity ahead of time. 
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^M Many highway accidents are caused by persons who fail to 

^^ observe the common courtesies or rules of the road which are so 

^H weU known as to be almost universal in their application. If every 

^H motorist would extend the same courtesies "to the other fellow" 

^H that he expects the other fellow to extend to him, the highways 

^H would be safer for everybody. 

^^ Improper lighting of motor vehicles is responsible for numerous 

^H accidents, especially on country roads. The blame for such acci- 

^H dents is generally placed on glaring headlights. As a matter of 

^H fact, many of these accidents are due to insufficient light to enable 

^H the motorist to see where he is going. A headlight which is pro- 

n 



The under-pass or the over-pass is the saver 

ducing enough light on the road — which it will do if properly 
equipped — will not bother the other fellow provided he is similarly 
equipped. The chief cause of glare appears to be faulty adjust- 
ment of bulbs in the headlights. What the motorist wants is light 
and more light, but he wants it thrown down on the road where 
it will do him some good and do the other fellow no harm. 

No motor vehicle should be allowed to operate unless it has 
sufficient light, so adjusted as to enable the driver to distinguish 
clearly vehicles, persons or objects at least two hundred feet ahead. 
Equipped with the approved lenses and bulbs properly focused in 
accordance with the rules laid down by the Illuminating Engi- 
neering Society, the horizontal rays thus produced are so con- 
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centrated on the road surface as to eliminate glare, which is so 
dangerous to both motorist and pedestrian. 

Among the highway hazards which cause numerous accidents 
may be mentioned sharp curves where the line of sight 13 im- 
paired by embankments, buildings, or other obstructions, exces- 
sive grades, narrow bridges, slippery road surfaces, dangerous 
and improperly marked detours, and defective road surfaces and 
bridges and roads which are too narrow to accommodate the 
traffic. Widening and super*eIevation on sharp curves makes for 
safety. 

Most of these defects were not thought to be serious at the 
time the roads were built. The great changes that have taken 
place within a few years in the volume of highway traffic, the 
greatly increased number of motor vehicles, and the greater speed 
at whicli they travel have made roads dangerous that formerly 
were fairly safe. It is not possible to correct alt such dangerous 
places at once on account of the cost, but the State highway de- 
partments are eliminating the worst places as rapidly as possible. 
To discover these worst places the State of Maryland has developed 
a system of accident reporting. All accidents on the State high- 
ways are reported, their location is marked by pins in a map 
and a full description of the nature of the accident is recorded, 
together with the evidence as to the probable cause. The con- 
centration of pins at various points on the map very quickly 
reveals the places that need attentionf and the State is actii^ 
upon the evidence furnished by the map. 

Chief among the causes of accidents in the cities appears to 
be the lack of uniform traffic rules and regulations which deiinitely 
prescribe those sections of streets which may be used by vehicles 
and pedestrians respectively. Some cities have already enacted 
ordinances prohibiting jay-waiking and which require pedestrians 
to cross the streets at crossings in congested districts. 

Many well-intentioned but misinformed persons are inclined to 
place the blame for the majority of motor-vehicle accidents on 
the motorist. That this is not the case, however, is shown by a 
traffic study conducted in 1919 by the Department of Health of 
New York City. 

The records of the New York Police Department relating to 
accidents caused by automobiles were tabulated into three classes : 
(I) Those caused by carelessness of operators; (2) those due to 
defective mechanism; (3) those due to carelessness on the part 
of the person injured, the pedestrian. In the first two classes 
800 accidents were due to carelessness on the part of the operator 
and 700 the result of defective mechanism, a total of 1,500 charge- 
able to vehicular operation. 

Against this figure, it was found that 9,000 accidents were due 
to carelessness on the part of the person injured, or six times 
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the number caused by carelessness of automobile drivers. Of 
this 9,000, one-third were injured while crossing streets elsewhere 
than at crossings, thus sustaining the A. A. A. contention that 
until pedestrian traffic is regulated there will be slight decrease 
in the number of street accidents in which motor vehicles and 
pedestrians are concerned. 

The time is probably not Ear distant when motor vehicles using 
the public streets will be required to slow down at each properly 
designated crossing in order to be able to bring the vehicle to a 
dead stop under any circumstances before crossing the street, with 
the other requirement that no pedestrian shall attempt to cross 
the street at any other than these points. When these rules are 
adopted and enforced, there will doubtless be a tremendous re- 
duction in the number of accidents and fatalities from the use 
of automobiles. 

Much effective work may be done along this line by students 
in colleges by collecting and digesting motor-vehicle accident statis- 
tics and by pointing out the remedies. Campaigns of education, 
safety-first weeks, and instruction to school children on safety 
problems will also accomplish much good. 

As an illustration, the public schools in the city of Detroit — 
as a result of efforts made by the Detroit Automobile Club — for 
the past three years have been teaching safety problems in the 
public schools in connection with health education. During the 
first year in which such work was carried on, accidents to school 
children decreased 5.5 per cent. During 1920, accidents to school 
children decreased 29.7 per cent under 1918. 

With the ever-increasing number of passenger cars and com- 
mercial vehicles, the problem of handling traffic on the highways 
is becoming as important as the traffic problems of the great 
trunk-line railways, and sooner or later the highway departments 
of the different States will doubtless find it desirable to establish 
traffic bureaus, presided over by traffic engineers who will, in co- 
operation with the construction, maintenance and bridge engineers, 
handle all problems relating to traffic. 

Lack of uniformity in the traffic laws and regulations of the 
various States and cities is doubtless responsible for many acci- 
dents, for the motor vehicle has blotted out State lines. 

Last November President Harding signed the Federal High- 
way Act, the purpose of which is to give us eventually a connected 
system of National roads. Both the spirit and the terms of the 
Act show that Jt was the intention of Congress that the system 
built should be consistently built to render uniform service to 
traffic throughout its whole extent. The minimum width of road 
surface is carefully specified, the character of the roads built 
is to be finally determined by one agency, the Federal Bureau, 
which will make for a uniform policy. But the purpose of the 
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national law makers will be very largely nullified if different regu- 
lations for the use of these National roads are set up in each 
State through which they pass. 

To overcome this difficulty, a committee representing the Ameri- 
can Association of State Highway Officials, the Motor and Ac- 
cessory Manufacturers' Association, National Automobile Cham- 
ber of Commerce, National Automobile Dealers' Association, the 
Rubber Association of America, the Trailer Manufacturers' As- 
sociation of America, and the American Automobile Association 
prepared some time ago a proposed uniform vehicle law. 

While this law may not represent the last word in motor-vehi- 
cle regulation, still it contains the best thought of the best informed 
men in the country on this subject. The fundamental principles 
laid down in this law have already been incorporated in the laws 
of some of the States and it is believed that if these principles 
were generally adopted throughout the country it would go a long 
way toward solving our traffic problems and of preventing many 
accidents. 
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FINAL revised figures show that there were 10,505,660 cars 
and trucks registered in the United States during 1921. This 
is an actual gain of 1,573,202 over 1920; a percentage gain of 
17.6 per cent. There is now one car for every 10.2 persons in 
the country; $122,038,613 in fees were collected from car owners. 
It should be noted at once that a little over 200,000 of this gain 
in registration is merely an apparent statistical gain, due to the 
fact that proper figures for the State of Minnesota and for the 
District of Columbia are now available for the first time. Even 
though this is the case, however, the gain for 1921 equals that of 
1920, a distinctly encouraging result in view of the depressed con- 
dition of business during the last year. 

Since motor vehicles have come to be used to largely for utility 
purposes, it is interesting to discuss the registration figures in 
relation to the various industrial activities of the several States. 
For this purpose an arbitrary division may be made as follows, 
a State being classified according to the type of industrial activity 
which predominates within its borders: • 

1 — Manufacturing States: 

Massachusetts, New York, Pennsylvania, Michigan, Indiana, 
Delaware, Connecticut, Rhode Island, New Jersey and Wis- 
consin. 

2 — Agricultural States: 

Arkansas, North Dakota, South Dakota, Kansas, Minnesota, 
Nebraska, Oregon, Oklahoma, Texas, Washington and Iowa. 

3 — Mining States: 

Wyoming, Nevada, Utah, Montana, Colorado, Arizona, Idaho 
and New Mexico. 

A — Southern States: 

Florida, Georgia, Virginia, North Carolina, South Carolina, 
Kentucky, Tennessee, Louisiana, Mississippi, Alabama, West 
Virginia. 

The population and registration of these four groups line up 
in this wav : 

Group Population Registration 

Manufacturing 38,350,503 3,568,462 

Agricultural 20,100,362 2,591,205 

Mining 3,445,116 400,531 

Southern 22,902,405 1,175,281 

It may be noted here that the population figures used in making 
the calculations throughout this article are those estimated by the 
Federal Bureau of Census for July 1, 1921. Using these as a 

1 Reprinted from Automotive Industries, March 16, 1921, p. 310 and 320 
to 324. 
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basis, it appears that the agricultural States have the most dense 
automobile population, followed by the mining, manufacturing 
and southern groups in the order named. This order is the same 
as last year, but a comparison of the persons per car in these 
groups in 1920 and 1921 shows one or two interesting features. 
The figures for these two years are as follows: 

Group Persons Per Motor Vehicle 

1920 1921 

Agricultural States 8.10 7.76 

Mining States 8.90 8.61 

Manufacturing States 12.00 10.72 

Southern States 20.08 19.50 

This comparison indicates that the potential development possi- 
bilities of the group of southern States has not been realized to 
any great extent during the past year. This is true despite the 
fact that a large percentage of the population in these States is 
colored and that a large percentage of the colored population does 
not comprise a market. 

Net Registration of Passenger Cars, Trucks and Motorcycles and Gross Receipts 

Therefrom for the 1921 Registration Year. 



State 



Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

District of Columbia 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missoun 

Montana 

Nebraska 

Nevada 

New Hampshire .... 

New Jersey 

New Mexico 

New York 

North Carolina 

North Dakota 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Rhode Island 

South Carolina 

South Dakota 



Total Net 


Passenger 


Commercial 


Motorcycles 


Total 


Registration 


Cars 


Cars 


Fees 


82,343 


73,233 


9,110 


805 


$1,147,265 


35,049 


31,069 


3,980 


440 


195,970 


67,446 


66,480 


966 


192 


678,984 


673,830 


638,922 


34,908 


17,603 


6,790,981 


145,739 


136,336 


9,403 


2,868 


906,059 


137,526 


110,316 


27,210 


5,589 


2,033,838 


21,413 






541 


375,469 


71,645 


54,147 


6,976 


2,487 


383,289 


97,837 


82,992 


14,845 


1,296 


750,000 


131,942 







1,338 


1,703,913 


51,294 


46,935 


4,359 


744 


843,951 


670,434 


590,527 


79,907 


7,104 


6,803,456 


400,342 


357,025 


43,317 


7,524 


2,422,171 


460.528 


430,003 


30,525 


3,897 


7,718,926 


291,309 


269,661 


21,648 


2,271 


3.000,000 


126,371 


111,227 


15,144 


1,185 


1,771,887 


80,500 


70,000 


10,500 


498 


453,276 


77,527 


67,591 


. 9,936 


1,525 


1,004,914 


140,572 


128,042 


12,530 


7,847 


2,460,162 


360,732 


305,471 


55,261 


12,048 


4,717,389 


477,037 


426,984 


50,053 


6,195 


6,751,925 


328,700 


301,900 


26,800 


3,500 


5,616,114 


65,139 


58,429 


6,710 


375 


537,462 


346,437 






3,609 


2,505,354 


58,785 






472 


594,521 


238,704 


219,781 


18,923 


1,866 


2,819,629 


10,819 






130 


102,800 


42,039 


36,994 


5,045 


2,358 


876,322 


272,994 


248,477 


24,517 


9,724 


4,106,269 


24,703 






214 


255,000 


812,031 


630,791 


181,240 


26,998 


10,000,000 


148,684 


134.884 


13,800 


1,276 


2,250,000 


92,644 


90,221 


2,423 


810 


683,052 


720,632 


622,044 


98,588 


23.026 


6,886,205 


221,300 






1.013 


2,592,195 


118,325 


103,735 


14,590 


3,164 


2,334,782 


689,589 


632,541 


57,048 


21,111 


9,460,895 


54,957 


45,059 


9,898 


1,780 


847,083 


90,546 


83.349 


7,197 


756 


733,820 


119,274 


110,997 


8,277 


682 


720,587 
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Net Registration of Passenger Cars, Trucks aitd Motorcycles and Gross Receipts 
Therefrom for the 1921 Registration Year— Continued. 



State 


Total Net 
Registration 


Passenger 
Cars 


Commercial 
Cars 


Motorcycles 


Total 
Pees 


Tennessee 


117,025 
467,616 

47,523 

36,965 
141,000 
185,359 

93,894 
341,841 

26,619 


102,795 

'461587 
33,478 

125,000 

156,693 
89,397 

320,577 


14,230 

'6,936 
3,487 

16,000 

28,666 
4,497 

21,264 


1,043 

3,905 

909 

965 

2,200 

3,763 

1,539 

6,423 

322 


1,387,374 


Texas 


2,146,873 


Utah 


441,359 




668,289 


ViTginia 


2,100,000 


WashipRton ...,..,., 


2,925,731 


West Virginia 

Wisconsin 


1,600,000 
3,644,950 


Wyoxnins 


288,122 






Totals 


10,505,660 


8,184,690 


1,010,714 


207,930 


$122,038,613 







Persons Per Motor Vehicle, 
December 31, 1921. 



Iowa 5.28 

South Dakota 5 .38 

Nebraska 5.49 

California 5.78 

Kansas 6.14 

Colorado 6. 61 

Oregon 6.76 

Nevada 7.07 

North Dakota 7.09 

Dist. of Columbia. . . 7 .35 

Indiana 7.41 

Minnesota 7 .41 

Washixigton 7.47 

Wyomix^ 7.55 

Wisconsm.^ 7.84 

Michigan 7.97 

Ohio 8.20 

Idaho 8.75 

Oklahoma 9.09 

Utah 9.69 

Vermont 9.77 

Montana 9 . 83 

Illinois 9.87 

Missouri 9.92 

Maine 9.95 

Arizona 10.10 

Maryland 10.21 

Texas 10.21 

Florida 10.22 

Connecticut 10.35 

Delaware 10. 53 

New Hampshire .... 10 . 59 

Massachusetts 10 . 89 

Rhode Island 11.21 

New Jersey 11.94 

Pennsylvania 12 .90 

New York 12.99 

New Mexico 14.78 

West Virginia 16.04 

Virginia 16.68 

North CaroUna 17 . 55 

South Carolina 18.85 

Kentucky 19.23 

Tennessee 20.09 

GeorG[ia 22.35 

Louisiana 22 . 61 

Arkansas 26.39 

Mississippi 27 . 40 

Alabama 29.50 



Cars and Trucks in the United 

States, 

December 31, 1921. 



Percentage Gain in 

Registration, 

December 31, 1920 to 

December 31, 1921. 



New York 812,031 

Ohio 720,632 

Pennsylvania 689,589 

California 673,830 

lUinois 670,434 

Michigan 477,037 

Texas 467,616 

Iowa 460,528 

Indiana 400,342 

Massachusetts 360 , 732 

Missouri 346,437 

Wisconsin 341,841 

Minnesota 328,700 

Kansas 291,309 

New Jersey 272 ,994 

Nebraska 238,704 

Oklahoma 221 .300 

Washington 185,359 

North Carolina 148,684 

Colorado 145,739 

Virginia 141,000 

Maryland 140,572 

Connecticut 137,526 

Georgia 131,942 

Kentucky 126,371 

South Dakota 119,274 

Oregon 118,325 

Tennessee 117,025 

Florida 97,837 

West Virginia 93 ,894 

North Dakota 92,644 

South Carolina 90 , 546 

Alabama 82 ,343 

Louisiana 80,500 

Maine 77,527 

Arkansas 67 ,446 

Mississippi 65 , 139 

District of Columbia 61 , 745 

Montana 58,785 

Rhode Island 54,957 

Idaho 51,294 

Utah 47,523 

New Hampshire .... 42 , 039 

Vermont 36,965 

Arizona 35 ,049 

Wyoming 26,619 

New Mexico 24,703 

Delaware 21,413 

Nevada 10,819 

Total 10,505,660 



Florida 32.40 

Maine 23.28 

Louisiana 22.00 

New York 21.35 

New Hampshire 21 . 23 

Pennsylvania 20.91 

Maryland 20.81 

Indiana 20.22 

New Jersey 19.92 

West Virginia 19. 16 

Massachusetts ...... 18.47 

California 18.41 

IlUnois 17.91 

Delaware .17.11 

Ohio 17.10 

Vermont 16.84 

Missouri 16.71 

Wisconsin 16.61 

Michigan 15 .59 

Connecticut 15 .41 

Tennessee 14.91 

Arkansas 14.18 

Oregon 14.04 

Colorado 13.02 

Kentucky 12.12 

New Mexico 11.71 

Utah 11.58 

Wyoming 11 .23 

Alabama 10.31 

Kansas 9.78 

Texas • 9.35 

Rhode Island 9. 10 

Oklahoma 8.30 

Nebraska 7 .05 

Washington l6-<^ 

North Carolina: 5.58 

Iowa 5.33 

Virginia 5.23 

Nevada 3.39 

Mississippi 2 .62 

North Dakota 1.98 

Arizona 1 . 42 

Idaho 83 

Losses 

Georgia 8.65 

Montana 3 .07 

South Carohna 2 . 44 

South Dakota 93 
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It is interesting to note that as regards persons per car the 
manufacturing States, which in 1920 already had but half as 
many persons per car as the southern States, reduced their num- 
ber of persons per car by 1.28 during the past year, while the 
southern States reduced only ,58. 

The figures for the great grain-growing States, as well, indicate 
a healthy condition as regards cars and trucks, despite the fact 
that the value of the grain crop in 1921 decreased 48 per cent, 
while the volume decreased only 1 J^ per cent, compared with the 
five-year average (1914-1918) production and value. 

In the midst of this unfavorable condition registrations in- 
creased 75,296 during 1921 in the group of grain States compris- 
ing South Dakota, North Dakota, Minnesota and Kansas. In 
making this calculation the number of cars in Minnesota for 1920 
has been estimated at 280,000, since exact figures will never he 
available. This means that the number of persons per car in this 
group of States has been reduced during the period of business 
depression, using the 1920 and 1921 population figures respec- 
tively in making the calculation. For these four States the niun- 
bers of persons per car were as follows : 



These figures show a favorable condition from an automotive 
standpoint when taken in conjunction with the fact that Iowa, the 
great corn State, showed an increased registration of 23,228. The 
Iowa figures shown in the preliminary report gave that State a 
loss in registration for the year, but the final figures indicate the 
material gain recorded above. This constitutes the only major 
change from the preliminary compilation, although New York and 
one or two other Stales have materially increased totals. 

New York Still on Top 

New York still leads in total registrations. There is no change, 
in fact, in the first five States. Iowa, however, has dropped he- 
hind Michigan and Texas and now stands eighth instead of sixth. 
New York also leads in actual registration gain for the year, 
while Pennsylvania is also ahead of Ohio, the State which had 
the largest numerical gain last year. Five States gained more than 
100,000 in registrations during 1921. These States were as 
follows ; 

New York 142.741 

Pennsylvania 119,425 

Ohio 105,235 

California . . . . ; 104,938 

Illinois 101,675 
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The final figures show registration losses in four States, Geor- 
gia having lost 12,480; South Carolina, 2,272; Montana, 1,861, 
and South Dakota, 1,121. This is the first time that losses have 
been recorded in any State, but the character of the losses is such 
as to eliminate a possibility of the assumption that they are due 
to "saturation" of the States involved. 

South Carolina has 18 persons per motor vehicle, Georgia has 
22, and Montana about 10. South Dakota has 5.38, but its drop 
is obviously to be attributed to the peculiarly unfavorable economic 
position in which that State has been during the last year. 



Florida Has Large Percentage Gain 

The largest percentage gain in registration was made by Florida, 
which has 32.40 per cent more motor vehicles than last year, 
Louisiana is the only other southern State that has gained more 
than 20 per cent. Although it has always led in total registrations, 
New York is still to be found near the top of percentage gain. It 
stands in fourth place this year, with a gain of 21.35 per cent, 
despite its already large gross total. 

Gain Made in Car and Truck Registration, 1 920-1921. 



New York 142,741 

Pennsylvania 119,425 

Ohio 105,235 

California 104,938 

Illinois 101,675 



Indiana. 

Michigan 

Massachusetts. 

Missouri 

Wisconsin 

New Jersey . . . 

Texas 

Kansas 



67,635 
64,320 
56,101 
49,518 
48,543 
45,257 
39,923 
25 913 
Maryland 24^231 



New Hampshire . . . . 

Virgfinia 

Vermont 

Utah 

Rhode Island 

Delaware 

Wyoming 

New Mexico 

North Dakota 

Mississippi 

Arizona 

Idaho 

Nevada 

District of Columbia . 



Florida 

Iowa. 

Connecticut . . 
Oklahoma. . . 

Colorado 

Nebraska . . . . 

Tennessee 

West Virgfinia 
Maine 



23,923 
23,228 
18,392 
17,000 
16,788' 
15.704 
15,173 
15,032 
14,620 
Oregon 14 , 535 



7,359 

7.000 

5,340 

4,945 

4,582 

3,113 

2,693 

2,594 

1,804 

1,655 

490 

421 

355 

52,033 

Minnesota 263 , 183 



1,590,936 



DECREASES IN CAR AND TRUCK 
REGISTRATION 



Louisiana 

Kentucky 

Washington . . . 

Arkansas 

North Carolina 
Alabama 



14,500 

13,686 

11,439 

8,364 

7,824 

7,706 



Georgia 

South Carolina 

Montana 

South Dakota. 



12,480 
2,272 
1,861 
1,121 

17,734 



Net Gain 1,573,202 



Idaho has the smallest gain, its increase over 1920 being only 
.83 per cent. Minnesota and the District of Columbia are not in- 
cluded in the list of percentage gains, because their gains, as noted 
before, are chiefly statistical rather than actual. 

To use the accompanying tables intelligently, it is necessary to 
take into account certain variables which are involved in the regis- 
tration methods of the various States. 
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To begin with, there is little possibility of determining accu- 
rately, under present conditions, the division between car and truck 
registrations. In Auloviotivc Industries of November 17 a de- 
tailed explanation was given as regards the possibility of getting 
this segregation accurately. The result of this analysis showed 
that by extensive research it is possible to get passenger-car figures 
which will be accurate for all practical purposes, involving an 
error of only about 1 per cent, but that no such accuracy is pos- 
sible in regard to truck figures, as the error may run anywhere 
from 25 per cent to 40 per cent. Even such figures cannot be 
determined merely from the results published by the various 
States, but must be obtained in most cases by an actual examina- 
tion and compilation from the registration books. 

Many States do not segregate car and truck registrations at all. 
Even in those cases where they do, however, there is a wide varia- 
tion in definition of what is a car and what is a truck. 

Some States register tractors with trucks and do not register 
trailers ; others register trailers with trucks and do not register 
tractors; others register both tractors and trailers with trucks, and 
still others others register neither trailers nor tractors in any way. 
These facts should be borne in mind when any calculations are 
being made on the basis of apparently segregated registrations. 

It is the practice in some States, as well, to classify vehicles on 
the basis of use rather than construction. 

Detailed and useful segregation of motor vehicle registrations 
is being made in several States at present, notably Oregon, New 
York and Michigan. But even in these cases the practice is not 
uniform among the three. 

The industry will never be able to obtain the maximum benefit 
from registration figures until there is a uniform registration law 
throughout the country. There are already samples of valuable 
and sound practice, but such practice is not at all universal. More- 
over, uniformity is necessary as well as essential soundness. A 
detailed outline for the best method of segregating and compiling 
motor vehicle registrations would be a worth-while addition to the 
Uniform Motor Vehicle Law, which many automotive interests 
throughout the country are now supporting. 

The foregoing explanation indicates the reasi)n for compiling a 
table of persons per motor vehicle rather than two tables of per- 
sons per car and persons per truck. It can't be done with any 
degree of accuracy at the present time. The tables used, however, 
do give a comparative evaluation from year to year. 

In the major table, "total net registration" includes only cars 
and trucks. It does not include motorcycles. 



n 
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Motorcycles Drop 

Motorcycle registration took a decided fall during 1921, when 
27,024 less machines were registered than in 1920. The motor- 
cycle total for 1921 was 207,930, a drop of 11.54 per cent as com- 
pared with the previous year. 

Persons Per Car 

Iowa has taken the lead in having the lowest number of persons 
per car. Its superiority over South Dakota in this respect, how- 
ever, is so small as to be almost negligible. Iowa. South Dakota, 
Nebraska and California, in fact, are all very closely bunched, the 
difference being extremely slight. 

Indiana is the first of the manufacturing States to appear in this 
list, followed by Wisconsin and Michigan. The first five manu- 
facturing States rank as follows: 

Indiana 7.41 

Wisconsin 7.84 

Michigan 7.97 

Ohio 8.20 

Illinois 9.87 

Ownership of Cars and Trucks by Countries 
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There are no manufacturing States included in the first ten of 
this list, nor are there any of the southern States in this charmed 
circle of ten. There are six agricultural States, two mining States 
and two — California and District of Columbia — not included in 
the arbitrary classification used here. 

In certain instances the number of persons per car was higher 
in 1921 than in 1920. This is due to the fact that the population 
has increased at a greater rate than has registration during the 
last year. 



STATE AND COUNTY HIGHWAY BOND ISSUES 

HGHWAY bonds amounting to $999,547,640 were author- 
ized by the various States and counties between January 1, 
1919, and December 31, 1921, including State bond issues in 
Illinois and Pennsylvania authorized during 1918. On January 
30, 1922, the State of Alabama authorized $25,000,000, which 
brings the total to $1,024,547,640. A large portion of this money 
is available for expenditure during the next two or three years. 

A list of these issues compiled by the Portland Cement Associa- 
tion is shown as follows. The county issues authorized in 1919 
and 1920 are summarized, but the names of the counties in which 
the issues were authorized may be obtained from previous issues 
of the Highways Green Book. 



Amount Totals 1921 Date 

A uthorized A uthorized 

Alabama 

1920: 2 Counties ^5,450.000 

1921 : Madison County 200,000 May 

Mobile County 250,000 April 26 

Pickens County 200,000 July 

Total $ 6,100,000 

Arizona 

1919: 9 Counties $ 8,800,000 

1920: 1 County 4,500,000 

Total ^13,300,000 

1919: 3 Counties $ 4,900,000 

Total $ 4,900,000 

California 

1919: State ^40,000,000 

18 Counties 28,435,000 

1920: 1 County District 400,000 

1921: Santa Cruz County 209,000 Aug. 9 

Total ^69,044,000 

Colorado 

1920: State $ 5,000,000 

Total ^5,000,000 

Connecticut 

1921: Fairfield County, 

Norwalk Township $ 35,000 Jan 4 

Total $ 35 ,000 

Delaware 

1919: 1 County $ 500,000 

1920: 2 Counties 1,540,000 

Total $ 2,C40.Cr( 
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Amount 














Flokida 






































]1^. 


Lake County 


600,000 












Total 




$ 8,865,000 




Gbokgia 
















1921: Floyd County 

W^er County 


750,000 




June 


400.000 






Total 




916,525,000 




















1920: State 


2,000,000 






11 Counties 


1,832,000 






Total 




911,705,000 












1918: State 


»0,000,000 














1920: 6 Counties 


2,043,500 






Totil 




J71, 036,345 




Indiana 








1920: 1 County 


$ 860,000 






Total 




S 860,000 




Iowa 










»18.475.000 






Total 


918,475,000 




Kansas 








1919: I County 


$ 50,000 














Kentuckv 
















1920: 1 Coimty 


100,000 






1921: Kenton County 


500,000 




Nov. 8 


Martin County... 


200,000 














Montgomery County 


250,000 




May 28 


Menifee County 


60,000 






Total 




$ 3,965,000 












I9I9: 31 Parishes 


fll,946,000 








917,000 






1921: Morehouse Parish 




East Baton Rouge Parish 


175,000 




July 9 






914,338,000 












1919: State 


$ 8,000,000 








73.000 










$ 8,073,000 












1920: State 


$ 3,000,000 






ToUl 




8 3,000,000 
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Amount Trials 1921 1 

Aathorited Auihi 

Massachusetts „ ™„ 

1920: 1 County * 22,000 

1931: Hampton County, 

W<»t Springfield Twp... 20.000 

Total * 42,000 Feb. 

"S^^State tSO.000,000 

6 Counties 3 , 100,000 

1920: 4 Counties S5S'2JS 

1921: Houghton County ^"P-*"" „, <,« nnn 

Total 153,950,000 

Minnesota _ „„ ,_, 

1919; 17Counti« J12,80O,O0O 

1930: State '5 ,000,000 

MCounties 4,132,000 

Total J91,932,000 

Mississippi _ , „,„ „„ 

1919: 54 Counties J15,848,OO0 

1920: 2Count»es ^■*9°'25S 

1921: Grenada County 40.000 July 

LeeCounty 100.000 Aug. 

Monroe County ^'"'XXX 

Neshaha County . , 15 ,000 

Oktibbelia County 80,000 

Quitman County 10,000 

Jackson County 300,000 

Newton County 2**'^ 

Sunflower County 250,000 

Tunica 50,000 

Total ?18,213,000 

MissouBi 

1919: 38Counties 113,919,600 

1920: State 60,000,000 

3 Counties 2,340,000 

1921: Lawrence County 40,000 

Tasoer County 40,000 

^^otS.. J76.M9.600 

Montana 

1919: 34 Counties J 6,283.000 

1920: 4Counties 1,000.000 

Total $ 7,283,000 

Nebbasea _.„„„„ 

1919: 1 County J 3,000,000 

Total J 3,000,000 

Nevada 

1919: State J 1,000,000 

1 County 300,000 

Totil » 1,200,000 

New Jersey 

1920: State ^29.000,000 

1 County 1,000,000 

1921: Monmouth 240,000 

Total J30,240,000 Apnl 

New Mexico 

1920: 2 Counties $ 325,000 

1921: State. . . . : 2,000,000 Sept. 2( 

Total $ 2,325,000 
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New York 

1920: 12 Comities XI 

1921: Suffolk Counlv-, 

Huntinglon Twp 

Westchester County, 

Yonkers Twp 

Onondagii County 

Apulia Twp 

Chenango County 

Total 

North Carolina 



1919: 

1920: 
1921: 



1 County 

State 

Catawba County 
Hertford . . . 
Mecklinberg 

Gaston 

Total . , . 
Oklahoma 




1919: 
1920': 

.1921: 



1918: 
1919: 

1920: 
1921: 



State — Roosevelt Hwy . 

IS Counties 

State 

5 Counties 

Cotis County . 

Curry County. ...... 

Deschutes County. . . . 

Dougla Countv 

Grant County ' 

Lincoln County 

Hood River County. . 

Wasco County 

Wheeler County 

Total 

I. V ANT A 

State 

2fi Counties... 

19 Counties 

Clearfield County: 

Sandy Twp. 

Huston Twp 

Mcreef County 

Bedford County, 

Bedford Twp 

Tioga County. 

Millertowri Twp, . . 

Luzerne Countv. 

Total ....". 



Mar. 23 



52 Counties X13.4S9,63S 



1 Counties J 1,158,000 



5 Counties,. 
Washington County , . 
Le Flore County .... 
Pittsburgh County . . . 

Carter County 

Total , 



SUte JIO.OOO.OOO 



2.813,000 
700,000 
800,000 
750,000 
500,000 



2.500,000 

9.516.704 
10,000,000 

3,120,000 
300,000 
165,000 
50,000 

1,110,000 
440,000 
343.000 
350.000 
800,000 
140,000 



?50,000,000 
13,320,288 
17,854.568 

70,000 

50,000 

1.300,000 



Nov. 15 
No election 
required 
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Authorized 


South 


Carolina 




191? 


14 Counties 


$ 8,560,000 








1921 


Florence County 


100,000 










Charleston County 

Total 

Dakota 


1,000,000 


South 
















Tenne 


SEE 


















Total 




















1921 








Road Dist. No. 7 


20,000 




Chambers County. 






Road Dist. No. Z 


60,000 




Cherokee County, 






Road Dist. No. 1 


450,000 




CoUin County 


50,000 




Fayette County 


100,000 










Guadalupe County. 




Road Dist. No. 5 


65,000 










HiHalpn ("niinly 


1,250,000 










Jefferson County 


2,000,000 




Lamb County, 






Road Dist. Nos. 1 and 2. 


50,000 




Newton. 






Road Dist. No. 1 


200,000 




Road Dist. No. 3 


100,000 




Palo Pinto County, 






Road Dist. No. 1 


1,000,000 




Reeves Comity, 






Road Dist. No. 1 


100,000 




Road Dist. No. 2 


40,000 




Robertson County, 






Road Dist. No. 7 


150,000 




Runnels County, 






Winters District 


40,000 




Wilbarger 


600,000 










Road Dist. No. 2 










Utah 






1919; 


State 


$ 4,000,000 














1921: 


Cache County 


600.000 




Carbon County 


190,000 










Total 





$ 4,500,000 
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Amount Totals 1921 Date 

Authorized Autkorited 

Vermont 

1920: 1 County $ 75,000 

Total $ 75,000 

Virginia 

1920: State Amount not Nov. 2, 

fixed 1920 

1921: Albemarle County $ 700,000 

Henry County 125,000 Jime 28 

Total $ 825,000 

Washington 

1919: 8 Counties S 9,535,000 

1920: 2 Counties 468,000 

Total ^10,003,000 

West Virginia 

1919: 19 Counties $ 8,426,000 

1920: State 50,000,000 

14 Counties 4,329,500 

Total ^2,755,500 

l^ISCONSIN 

1919: 18 Counties ^6,755,000 

1920: 6 Counties 636,000 

Total ^7,391,000 

Wyoming 

1919: State $ 2,800,000 

1921: State 1,800,000 May 10 

Total ^4,600,000 

Total authorized to 

December 31, 1919. $608,432,072 
Total authorized to 

December 31, 1920. 305,041,068 
Total authorized to 

December 31, 1921. 86,074,500 
_ Grand t otal authorized ^99 , 547 , 640 

Organized Highways of National and Interstate 

Importance 

Transcontinental Highway Organizations 

Bankhead Highway — Benehan Qiineron, International Peace Highway — Thad 

Pres., Raleigh, N. C. ; J. A. Rountree, Snow, Pres., Charleston, Mo.; Eugene 

Secy., 1021 Brown- Marx Bldg., Bir- Stuart, Secy., Louisville, Ky. Quebec, 

mingham, Ala. Washington, D. C, to Canada and Rouses Point, N. Y., to 

San Diego, Cal. Loredo, Texas, and Mexico City, Mexico. 

Dixie ^\pMvay-^M. III. Allison, Prcs.; Jackson Highway— F. L. Atherton, Pres.; 

Miss M. B. Roberts, Secy.. Hotel Pat- Dr. R. R. Elmore, Secy., Lincoln Bldg., 

ten,, Chattanooga, lenn. Sault Ste. Louisville, Ky. Chicago. 111., to New 

Mane, Mich., to Miami, Fla. Orleans La. 

Dixie-Overland Highway — Col. Edward . a ^w i mt u r> t _ t> 

Fletcher. Pres., San Dfcgo, Cal.; Leland ■^^^^''^^n^ffi^^^.^^T n**^*"?/,,^'.!?;' 

J. Hcnicrson, Secy., Columbus, Ga, N«^ S^'^^^'i: T^^'u^vr^' w- ^' 

Savannah, Ga.. to San Diego, Cal. * ^en. Mgr., St Joseph, Mo. Winnipeg, 

Evergreen National Highway— F. H. Can., to New Orleans, La. 

Swectland, Pres.; S. E. Brokaw, Secy., King of Trails—Vf. W. Brown, Pres.; 

Tacoma. Wash. Victoria, B. C, to El Ernest E. Pratt, Gen. Mgr., Pearson, 

Paso, Texas. Kans. Winnipeg, Can., to Galveston, 

George Washington National Highway — Tex. 

P. A. Wells, Pres.; W. B. Cheek, Lakes to Gulf Highway— C. F. Adams, 

Secy., 315 Exchange Bldg., Union Pres.; Harry W. Graham, Secy.-Treas., 

Stock Yards, Omaha, Nebr. Seattle, Chillicothe, Mo. Duluth, Minn., to 

Wash., to Savannah, Ga. Galveston, Tex. 
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Z.H HlBhway—C. H. Huaicn, Prn.; D 
S. M. TobnBon, CoiEral Dirrclor. 72 
Aibee Bldg.. Waihington, D. C Waal 



Pocifc Highway— Si 
Maryhill. Wa.h. : 
Secy.. Seattle. Wa 



St, AuEUStine, Fla., 

I, Prt_, 

Frelwell, 



ly—C. H. Draper, PreB., 
n.; Herbert F. McDougal, 
Cedar Falla, la. WinnipeK, 



IWroil, Mich. New York lo San Fran- Wellj' M 

Lone Star Routt- — Col. A. L, Carter, ran m New~nrl™nii~'l^ 

Prei., Medota, 111.; B. C. Wilhiir. „..r^"- '° ';|t«„'Jnean.,__L8. 

Seej-.-Mgr., 2621 CoUege A. 

111. Cbicaen, 111., to Brawni 
Mttidian Hiehway—S. C. Nicholi 

Pfe»., Ne»rtm, Kan. - ■ - 

Naughtoo, Secy., Sa 

c Highway Sj 



A" i.V;!^. ' C""-- '" New Orleam, La. 

P- *^rS'"' PH""' P™* Ocan-to-Ocean Higkaqy 

"v,', '^K°5- (Perahing Tranjport Route) — C. F. 

wiS. I „■ Adam*. Prea.. Chillicolhe, Mo.i J. D. 

^ M^' ClarkMn, Gen. Mgr.. St. JosepSi, Mo.i 



Springi, 



Clarkaon, Geo. Mgr., St. J< 

E. E. Jacluoa. Secy., Colon 

Colo. Niiw York lo Sao Fi 

National Highway (Midland 

" - '" ■ ■ ™g. Prei., 

Mcaintock, 






1, Cal. 



Ojtter 



Way)— CliS WillUmi, 
lian. Miss.; J. C. Reiatsei. 
:e aty. III. Duluth, Minn., 



v""*: 



a.. Dulutb. Minn. Porttand, Mt 



dale, Kan. Wasbiogtim, D. C to 
Angeles, Cal. 
Old SpatHik Trail— Dr. Fred B. Jobn; 
Prei.: H. B. A/ers, Mgr.- Director. 






apolij, Minn. Plj 
Seattle, Wa»b. 

Interstate Highway Organizations 



Albert Pike Higkway—Cynis S. Avery. Gesi/ri-ta-Gtacieri Highway — M. Man 

Pres.; £. B. Gutbrey. Secy,, Tulsa, Goodiill, Secy.. Helena. Mont. Yellow- 

Olila. Hot Springs. Ark., to Colorado stone to Glacier Parks. 

Springs, Colo. Grant Hiahaiay — Malcolm MacKinnoB, 
Arrowhead Trail— M. P. Chubb. Pres.. Secs^., Relsan Hotel, Roekforf, '" 

Redlandi, Cal.; F. V. Owen. Secy.. SS8 Chicago, 111^ lo Portland. Ore. 

PiEiicina St.. Urn Angelei. Cal. Los Laciateanna Trail—D. L. Morgan, ! 

Angeles, Cal., to Salt Lake City. Utah. Mark Edgar, Secy., Scranton. 
Ben Hut Hightvay—H^iTy W. Grahani, llelaware, N. J., lo Binshanuoii. 

Pres.. Chilficotbe, Mo.; C. A. Stoner, Lewii and Clarh HifffciMj— M. J. 

Secy.-Treaa., Rldgeway. Mo. St. Louis, rigan, Seattle, Pra,; Robeil F. 

Mo., to Fort Dodge, Iowa. age, Lewiston. Ida.. SecT. Lew 

Blteihtf/k HlBhmy—Ma.icalm MacKin- Ida.. 

non. Secy.. Nelson Hotel. Rockford, 



Logan-Lee Highway— Ceo. H. Goodall, 
.._.. __. Prea.: Kirby SmiOi. Secj., Mt. Vernon, 

CaMa! Ra%te—E. Bee Guthrey, Pres.. III. Rock Island, III., to Faducah, Ky. 

Tulsa, Okla.; A. J. Collins, Secy., Sa- National Midland Trail. Eejlirrn Divition 

betba. Kins. Omaha, Nebr., to Austin, —Dr. R, R, Elmore, Pres.; Eugene 

Texas. Stuart. Secy., LooisTllle. Ky. East St. 

Chicago. Kama, City and GMlf Hlghaay Louis, lU., lo Wasbinpon, D. C. 

—Robert N, Carson, Pres., Iowa City, NaUonal Part-to-Park Highway — Scolt 

Iowa; Harry W. Graham, Secy.. Chil- Leavilt, Pres.. Great Falls, Mont.; Gut 

licolbe. Mo. Oiicago, 111., to Galveston, Holm's. Managing Secy., ]«08 Broad- 

Tei. way, Denver. Colo. Circuit of Na- 

CirmhHtter Highway-G. E. Condra. tional Parks, 

Pres.; L. W. Chase, Secy.. Lincoln. Oiark Trail*— J. E. Swepston, Pret: a 

Nebr. Sioux City, Iowa, la Oklahoma L. Cooper, Secy,, Tulia, Texas. Kan- 

Cily, Okla. sas City, Hannibal, St. Louli, and 

Cuiter Battlefield Highway— W. H. Wal- Memphis, to Denver, Las Vegas, and 

lace. Pres.: W. D. Fisher. Secy., El Paso. 

Sheridan. Wyo. Omaha. Nebr., to ftiwr-tn-R.orr RDOi(—L. V. Russell. Pres.; 

-•■•■■■"■■-■ - H. SpauldioH. Secy.-Treas., Grin- 
• - Davenport, Iowa, lo 



Cana 



Highway— D. J. nrfl, Iowa. 
A. Palmer, Secy., Omaha. Nebr. 



Sfan T«a."- Galv„lon ' T«i 


South 




rrail— C, M. McFatridge 
ravia. Iowa; Frank A. Davis 


ulder, Colo. 


Pres 


Mon 


Lincoln-Denver HIghway-C- H. 


Gen. 


Mgr. 


120 W. 10th St.. Kans« 
Chicago. 111., to El PiK) 


, Pres.; O. M. Parke, Secy.- 


City 


Mo, 


, Lincoln, Nebr. 


Texa 
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White River Trail — E. Bee Guthrey, Yellowstone Highway — L. L. Newton, 

Pres., Tulsa, Okla.; J. E. Mann, Secy., Pres.; Gus Holm's, Secy., Cody, Wyo. 

Locust Grove, Okla. Springfield, Mo., Denver, Cola, to Ydlowstone National 

to Ponca City, Okla. Park. 

National Highwajrs and Affiliated Organizations 

Advisory Board on Highway Research of Louisiana Avenue, N. W., Washington, 

the National Research Council — Chair- D. C. 

man. Dean A. Marstonj Alfred D. National Highway Traffic Association — 

Flinn, Vice-Chairman, acting as Secy., Arthur H. Blanchard, Pres., University 

29 W. 39th St., New York City; Dr. of Michigan, Ann Arbor, Mich.; Elmer 

H. K. Hatt, Director of Highway Re- Thompson, Secy., 247 W. 54th St., New 

search, 1701 Mass. Ave. N. W., Wash- York City, N. Y. 

ington, D. C. National Highways Association — Chas. 

American Association of State Highway Henry Davis, Pres., Bass River, Cape 

Officials—Tres., C. M. Babcock, St. Cod, Mass. 

Paul, Minn.: C. M. Upham, Secy., National Park Touring Association — Gus 

Raleigh, N. C. Holm's, Pres.; L. L. Newton, Secy., 

American Road Builders' Association — Cody, Wyo. 

H. L. Bowlby, Pres., Willard Bldg., National Safety Council^A. H. Young, 

Washington, D. C; James H. Mac- Pres.; W. H. Camercm, Exec. Secy., 

Donald, Treas., New Haven, Conn.: E. 168 N. Michigan Ave., Chicago, 111. 

L. Powers, Secy., 11 Waverly Place, Pacific Northwest Tourist Association — 

New York City. W. J. Hofmann, Pres., Portland, Ore.; 

Associated Highways of America — Cyrus Herbert Cuthbert, Secy., L. C. Smith 

Avery, Pres,, Tulsa, Okla.; Frank A. Bldg., Seattle, Wash. 

Davis, Secy.. 120 W. 10th St., Kan- United States Good Roads Association — 

sas City, Mo. Chas. H. Brough, Pres.; J. A. Roun- 

National Grange — Prof. Thos. C. Atkeson, tree. Secy., Brown-Marx Bldg., Bir- 

National Legislative Representative, 630 mingham, Ala. 

State Highway Associations 

Alabama Good Roads Association — Hon. Nevada Highway Association — Geo. A. 

John Craft, Pres.; J. A. Rountree, Campbell, Pres.; Carman Jewett Wil- 

1021 Brown-Marx Bldg., Birmingham, kie. Secy., Reno, Nev. 

^A^** ^.n. J, ... r^ r^ Ncw Hampshire Good Roads Association 

Arwna Good Roads Assoaatton^. C. —Winfield M. Chapin, Pres.; Wm. M. 

Parker, Pres., Tucson, Ariz.; Harry Morrison, Secy.. Keene, N. H. 

Welch, Secy., Phoenix, Ariz. ., ^r v » j » -u ^ >i • i- 

Central Florida Highway Associatiof^T. ^^^, ^2?* J^^a"^ Builders' Association— 

Ed. Bryan, Pres.; L. P. Dickie, Secy., J®^ ^; iP****^°"Tir ^^^* ' ^' ^- ^"^^^^^ 

Tampa, Fla. Secy., Albany, N. Y. 

Southeastern Idaho Good Roads Associa- North Carolina Good Roads Association 

tion — Theodore Turner, Pres., Pocatello, — W. C. Boren, Pres., Pomona, N. C; 

Idaho. Miss H. M. Berry, Secy., Chapel Hill, 

Illinois Association for Highway Improve- N. C. 

m/«*— W. G. Edens, ^Pres., 125 W. i^orth Dakota Good Roads Association^-^ 

Munroc St., Chicago, 111. i. j. Moc, Pres., Valley City, N. D.; 

Kansas Good Roads Assoctatwn^W. S. w. E. Holbein, Secy., Bismarck, N. D. 

Gibbons, Pres., Meade, Kans.; J. C. q^^ ^^^^ jj^^^ Federation^Wm. T. 

Nicholson, Secjr., Newton, Kans. Calerdine, Pres.. Cincinnati, Ohio; W. 

Massachusetts Highway Asso^ttonr- ^ Alsdorf, Exec. Secy., Hartman 

David H Lrvmgston, Pres., De^am, gj^ Columbia, Ohio. 

f2f%df^o'!^s.ho!t^^^^^^^ ^"^ ^*^^T ^a"u'.ha^^1^r ^^fe^'j^^rSS 

Michigan Pikes Association^-Czpt. W. S. § C. Vaughan, Jr Pres. ; FtarA^in 

Gilbreath. Pres., Hotel Tuller. Detroit, Y^Uw^ Vn • V n T RnW««^' 

Mich.; Willard K. Bush, Secy., 1220 fe^^^^^If' ^WnLi^M.JiUhi'' iS?WnS' 

Book Bldg., Detroit, Mich. ^*««- ^ecy.. Hotel Murphy, Richmond, 

Michigan State Good Roads Association .., , . ^ o^ . » j .« • *• "^t 

—P. T. Colgrove, Pres.; H. G. Hayes, Washington St^e Road^ Associattonr-'S. 

Secy Hastings Mich B. Coffman Pres., Chehahs, Wash. 

Federated Highways Association of North G^^d Roads Association of Wiscpnsinr- 

Missouri^C. F. Adams, Pres.; Harry Chas. C. Jacobus, Pres. ; Francis Can- 

W. Graham, Secy.-Treas., ChiUicothe, "^' Secy., Cantwcll Bldg., Madison, 

Mo. Wise. 

Montana Highway Improvement Associa- Wisconsin Highway Commissioners' Asso- 

tion — Nelson B. Story, Jr., Pres.; J. Ciationr--W, E. Dillon,. Secy.. Butter- 

A. Harader, Secy., Bozeman, Mont. nut. Wis. 

Nebraska Good Roads Association — O. G. Wyoming Good Roads Association — L. L. 

Smith, Pres., Kearney, Nebr.; C. H. Nevrton, Pres., Cody, Wyo.; E. X. 

Roper, Secy., Lincoln, Nebr. Emery, Secy.-Treas., Cheyenne, Wyo. 

Foreign Highway Organizations 

Permanent International Association of Canadian Good Roads Association — Hon. 

Roads Congress — A. Mahieu, Chair- S. J. Latta. Pres.; Geo. A. McNamee, 

man; P. Le Gavrian, Gen'l. Secy., 1 Secy.-Treas.. 909 New Birks Bldg., 

Avenue d'lena, Paris. Montreal, Quebec. 




BOOKS ON ROAD CONSTRUCTION AND 
ALLIED SUBJECTS ' 

Abraham, Herbert. Asphalts and allied substances. D. Van Nostrand & 
Co.. New York, 1918. 

AcG, T. R. The construction of roads and pavements. Second edition, 
revised and enlarged. 463 pages, McGraw-Hill Book Company, New 
York, 1920, 

Agg, T. R., and McCullouch, C. N. An investigation of concrete road- 
ways, Iowa State Highway Commission, Ames, Iowa, 1916. 

AiTKEN, Thomas. Irish Roads Improvement Association. Good roads ; 
how to make and how to maintain them. Efficiency with economy. 
Belfast, Ireland, 1902, Publishers, W, and G, Baifd. Contains also: 
Constitution of Irish Roads Improvement Association, 

Road making and maintenance: a practical treatise for engineers, 
surveyors, and others. With an historical sketch of ancient and 
modern practice. London, 190?. Charles Griffin and Company, 

American Road Builders' Association, Proceedings. Louisville, Ky., 1920, 
Published by the Association, 11 Waverly Place, New York, 

American Rural Highways. McGraw-Hill Book Co., New York, 1920, 

American Civil Engineer's Pocket Book, Second edition. New York, 
N, Y., 1912. John Wiley and Sons. 

American Automobile Association, Washington, D, C, Highways Green 
Book, 1920 and 1921 editions. 
Motor Car Camping and Campsite Manual, 

AsDERSON, Andrew P. Modern road building and maintenance: Principles 
and Practice, Hercules Powder Co,, Wilmington, Del,, 1921. 

Atmual Conference in Highway Engineering, held at University of Mich- 
igan, Feb. 2U25, 1921, Proceedings, 1921, (Univ. of Mich. College 
of Engineering, N, S, V, 23, No, 21, November 19, 1921.) 

Atlas Portland Cement Company, Atlas handbook on concrete construc- 
tion, 1st edition. New York, The Co,, 1920, 

Automobile Club of Southern California and California State Automobile 
Association, State highways of California; an engineering study. July, 
1920-Jan., 1921. 

Baker, Ira Osbork, A treatise on roads and pavements. Second edition. 
New York, N. V.. 1913. 

Ballen, Dohotkv. Bibliography of road-making and roads in the United 
Kingdom, With an introduction by Sir George Gibb. London, Eng- 
land, 1914, 

Blanchard, a, H., Dhowne, H, B, Text-book on highway engineering. 
New York. 

Blakchabd, a, H. American Highway Engineers' Handbook, 1919, John 
Wiley and Sons. 

Blow, Ben. California highways. 1920. 

Boorman, T, Hugh. Asphalts, their sources and utilizations; asphalt for 
dustlcss roads: recent improvements in asphalt industries, together 
with addenda treating on general waterproof construction. New York, 
N. Y.. 1908, Published by Wm, T. Comstock, 
Modern road construction. 1914. 

■ Only modem works in English, which are obtainable from libraries and 
booksellers have been given in this list. Articles in periodicals, which are 
both numerous and valuable, and publications of ihe various State organi- 
zations and Federal departments have been excluded. 
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BouLNOis, H. Percy. Practical road engineering for the new trafiic re- 
quirements. Compiled from the Special "Roads" issues of the Sur- 
veyor and Municipal and County Engineer, London, England, 1910. 
The St. Bride's Press. Modem roads. Edward Arnold. London, 1919. 

Breed^ Charles B. The principles and practice of surveying. Vol. I. 
Elementary surveying. Vol. H. Higher surveying. By Charles B. 
Breed and George L. Hosmer. Vol. I, third edition. Vol. II, first 
edition. New York, N. Y., 1908. John Wiley and Sons. 

Bruce^ Robert. Daniel Boone and the Wilderness road. The National 
Road. Gettysburg. The Lincoln Highway. Clinton, Oneida County, 
New York. 

BuRNAP^ George. Parks: Their design, equipment and use. 

Burnside, Wm. Bridge foundations. D. Van Nostrand Co., New York. 

BuRR^ William H. The design and construction of metallic bridges, by 
William H. Burr and Myron S. Falk. Second edition, revised. 
New York, N. Y., 1908. John Wiley and Sons. 

The elasticity and resistance of the materials of engineering. Sixth 
edition, revised and enlarged. New York, N. Y., 1911. Jolm Wiley 
and Sons. 

The graphic method of influence lies for bridge and roof compu- 
tations, by William H. Burr and Myron. S. Falk. Second edition. 
New York, N. Y., 1909. John Wiley and Sons. 

Suspension bridges, arch ribs and cantilevers. First edition. New 
York, N. Y., 1913. 

Byrne, Austin T. Inspection of the materials and workmanship employed 
in construction. Second edition, revised and enlarged. New York, 
N. Y., 1906. John Wiley and Sons. 

A treatise on highway construction, designated as a text-book and 
work of reference in the location, construction, or maintenance of 
roads, streets and pavements. Fifth revised and enlarged edition. 
New York, N. Y., 1907. John Wiley and Sons. 

Cain, William. Earth pressure, retaining walls and bins. John Wiley 
and Sons, New York, 1916. 

Chamberlain, Lawrence.. The principles of bond investment. New 
York, N. Y., 1911. Holt and Company. 

Chatburn, George R. Highway Engineering: Rural Roads and Pave- 
ments. N. Y. Wiley, 1921. 

Conference on Highway Traffic Regulation, held at Yale University 
under the auspices of the Highway and Highway Transport Education 
Commttee, May 23, 1921. Proceedings. Ed. by C. J. Tilden, Pub. by 
the Committee, Washington, D. C. 

Daughters of the American Revolution, Missouri. The old trails road; 
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HOW THE A.A.A. CAN BENEFIT YOU 

WHEN the automobilist who uses his car for business is 
delayed by a bad stretch of road, he realizes that the short- 
sighted policy of his State is costing him money. When 
he tours, he finds that route directions and reliable road maps and 
information are necessary; also, that in each State he is subject 
to a new set of laws and regulations, and often must spend time 
and money obtaining new licenses to drive his car. 
Good Roads. — The A.A.A. is teaching the public what good roads 
are, how they are built, and how they benefit the community. 
Through its publications and its thousands of members, it has 
explained that bad roads are not merely an inconvenience to 
a few, but an enormous economic loss to the whole country. It 
has always supported legislation designed to secure State and 
National aid in road building. Its State and local units have 
oflFered many prizes for good stretches of road, and have erected 
innumerable signposts and danger signals. The A.A.A. is a 
member of the International Association of Road Congresses. 
Touring Information. — Members of the A.A.A. can always 
obtain exact and detailed information from the national bureaus 
of the Touring Information Board in Washington, D. C, and 
New York City, and also from the 400 local clubs, in some 
of which they have guest privileges. A new branch touring 
bureau has been established in the New Willard Hotel Lobby 
where visitors in Washington may secure detailed information. 
These touring bureaus keep a list of hotels and garages which 
guarantee to give fair treatment to automobilists. 
Legislation. — Through its Legislative Board, the A.A.A. has 
exerted powerful influence on automobile legislation. It has 
defeated unjust and oppressive laws, and has secured just and 
reasonable statutes. 
Contests. — For the benefit of those who enjoy good sport, the 
A.A.A. has taken charge of racing and endurance contests, 
and its Contest Board has kept automobile competition clean 
and honorable. 

WHAT IS THE A.A.A. DOING? 

Striving for a National or Inter-state road system — since the 
Federal Aid Road Act was passed Federal funds have been 
increased from $85,000,000 in the original bill to a grand total 
of $394,000,000, of which $350,000,000 is distributed among 
the several States on a basis which requires them to contribute 
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another $350,000,000. The remaining $34,000,000 is being ex- 
pended on roads in Federal forest reserves and on Indian 
reservations. 

Developing and connecting State, County, and market road sys- 
tems everywhere, besides obtaining smoother and more durable 
pavements in cities. 

Reducing road discomforts due to oiling, repairs, and detours, 
and securing the abolishing of grade crossings. 

Encouraging comprehensive fiscal pohcies and carefully designed 
plans for road maintenance, resurfacing, and snow removal, 
thereby insuring travelable roads at all seasons and in all politi- 
cal subdivisions. Emphasizing the relation between road travel 
and tonnage to expenditures, and thus eventually obtaining wider 
and safer highway surfaces, with greater carrying capacities. 

Advocating appointment of traffic engineers to control, regulate, 
and facilitate transportation of all kinds. 

Beautifying roadsides, planning the connecting of National parks, 
increasing the establishment of pub he comfort stations, and 
making highway travel generally more instructive, more en- 
joyable, and more extensive. 

Urging Federal legislation which will make a home State regis- 
tration tag acceptable the year round in all other States. 

Seeking uniform traffic laws in all States, including regulation 
of wheel, axle, and vehicle loads. 

Mapping all roads and marking more attractively historical places 
and points of scenic interest. 

Helping everyone to "See America First." 

Conducting National touring bureaus in Washington and New 
York, consultation with which is free to all A.A.A. members. 

Cooperating with all organizations engaged in roads progress. 

Publishing a magazine for motor road users. 

Controlling automobile contests, assuring high standards in all 
motoring competitions. 

Extending A.A.A. influence to other countries through member- 

' ship in the International Touring Alliance and the International 
Association of Road Congresses, and in many ways laying the 
foundations for a firm cooperation and cordial friendship with 
foreign motorists. Clubs in Canada and Mexico are now 
affihated with the A.A.A. 

Join your local club if it is affiliated with the national 
organization. Otherwise join the national body direct. 
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